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A New Molding Machine. on it. In this case the flask was 14’x17}’; 
| patterns being arranged for two shoes, which 
In our issue of July 31, 90, we illustrated | are cast in an inverted position with respect to 
and described a molding machine made by | each other; ¢. ¢., of two shoes cast in the 
the Tabor Manufacturing Company, of 111 | same flask, one will be cast face upward, 
Liberty street, New York, which was fitted while the second will be the other side up- 
up for making 
standard car coup- 
lers, the machine 
being, in respect to 
size and general 
features, adapted to 
work of that and 
similar character. 
With this we illus- 
trate a smaller ma- 
chine, which has 
recently been per- 
fected by the same 
builders, and which 
we have seen in 
operation at the 
shops of the Samuel 
L. Moore & Sons 
Co., at Elizabeth. 
The machine is 
employed at present 
in making brake 
shoes for railway 
cars, and it is at 
once evident to any 
one witnessing the 
operation of the 
machine that it is 
making shoes which 
are superior to those 
ordinarily made by 
hand, and as to the 
rate at which they are made it is perhaps 
best to state the actual observed time as noted 
by the writer, within which a mold was made 
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A NEw MOoupiInG MAcnHINeE. 


ward, The machine is attended by a man 
with some experience, and he is assisted by : 
boy, each having certain routine operations 


slight changes are made in the arrangement 
of the machine, 














A Suorp Gas PLANT. 





For DESCRIPTION SEE PAGE 2. 


and placed on the floor, ready for pouring. 
The machine is what is called a 16-inch, 
that being the size flask intended to be used 


each mold. The “ drag’”’ 


a mold is first made, and when a lot of these’ position, as noted above, making the dragand | much exceeded, the 











to perform, which are repeated exactly for minutes to complete, and copesare then made, | as, indeed, he intends it to be. 


product 























per Annum. 
| SINGLE COPIES 6 CENTS, 


ENTERED AT Post OFFICE, NEw YORK, AS SECOND CLAss MATTER. 


cope just alike, and doing away with the 
necessity for any change in the patterns. 
Timing the machine, it was found that in 
making the drag the time required to make 
a complete cycle of movements, 7. ¢., the 
time from the placing of one drag on the 


floor to the placing 
of another beside it, 
was 34 seconds ; the 
distance walked 
with the drag be- 
ing, in this case, 


about 20 feet. In 
the case of the 
cope, 35 seconds 


were required, thus 
making the time 
fora complete mold 
1 minute 18 seconds, 
which is at the rate 
of something over 
46 complete flasks 
or $2 per 
hour. No special 
effort was manifest 
this time, 
yet no one familiar 
with manufactur- 
ing operations 
would expect this 
rate to be 
tained 


shoes 


during 


main- 
for a day, 
nor even for an 
hour, under ordi- 
nary circumstances; 
yet after seeing 
this time made it is 
evident that Mr. 


are completed and put on the floor, some Harris Tabor’s statement, that 25 molds per 
hour are easily practicable with the ma- 
requiring but very few chine, is far within the range of its capacity, 








In fact, 


or lower part of the arrangement of the patterns in reverse | machines are in use on which this is very 


depending 
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largely, of course, upon the character of the 
work, and the arrangements made for facili- 
tating it. 

Reference to the engravings on this and 
the preceding page shows that, while the 
same principles of operation have been re- 
tained in this machine that were in the 
former one, the arrangement is essentially 
different, since in this case no carriages are 
used, but instead the pattern frame, strip- 
ping plate, etc., are placed directly above 
the cylinder, attached to the upper end of 
the piston rod. 

One of the cuts on page 1 shows the floor 
cut away to give a view of the part of 
the machine below the floor line, and 
this page sections of the machine are given 


on 


which have been made from working draw- 
ings. The piston takes steam on the under 
side only, its weight being sufficient to re- 
turn it promptly after the mold is rammed. 

To the piston rod is attached the princi- 
pal part of the mechanism, consisting of a 
table with lugs projecting upward, and sup- 
porting the pattern frame B, upon which 
rest the patterns ; the stripping plate frame 
A directly over the pattern frame, and rest- 
ing on it, to which the stripping plate 
is attached; the stool plate C 
pended to the stripping plate frame, 
and moving with it; side levers and 
tumbling shaft for tripping after the 
pattern is drawn. The pattern frame 
has an annular passage which is con- 
nected to the cylinder by the small 
pipe shown, the object of this being 
to admit some steam to the pattern 
plate at each movement of the piston, 
this steam serving to keep the patterns 
moderately warm, preventing *‘ sweat- 
ing” or accumulation of moisture 
from the atmosphere, and making 
them draw from the sand more freely 
and smoothly. The stripping plate 
frame is guided by two bored sockets, 
one at the front, and the other at the 
back of the machine, there being air 
holes below the pistons, by which any 
desired amount of cushion can 
obtained for the drop of the stripping 
plate frame. The stool plate is really 
part of the stripping plate frame 
placed below the pattern frame, and 
its object is to support stools or in- 
ternal parts of the stripping plate 
used in holding green sand cores, or 
heavy bodies of hanging sand, while 
the pattern is being drawn. The side 
levers are pivoted at one end to the 
table, and are connected at the mid- 
dle, by links, to the stripping plate 
frame, the outer end being free. The 
tumbling or tripping shaft is in front 
of the machine, near the floor, and 
has arms projecting upward along 
the line of travel followed by the free 
ends of the side levers ; on these arms 
are stops which engage with the free 
ends of the levers on the downward 
motion, to draw the pattern. 

The ramming head carried by the 
wrought rods seen at either side of the ma- 
chine, these being attached to a horizontal 
shaft at the bottom of the cylinder, which 
allows them to be swung forward and back 
as shown, a spiral spring being used to 
counterbalance the weight. The ramming 
head is usually of wood, roughly cut out 
over the pattern, to avoid too hard ramming 
on the high places. This block may, of 
course, be readily changed to suit any flask 
within the capacity of the machine. The 
stops on the stripping plate can be also 
changed suit any pattern within the 
range of the machine. The steam pipe en- 
ters the cylinder at the bottom, and from 
the throttle valve to the cylinder serves also 
as an exhaust pipe, the throttle valve being 
a two-way cock by which steam is either ad- 
mitted or exhausted from the cylinder. 

The operation of the machine is very sim- 
ple. The half flask is put on the stripping 
plate, with the sand-box to hold the sand 
which is to be compressed, and both are 
filled with sand. The ramming head is 


sus- 


be 






1S 


to 


then swung forward over the flask against 
stops which define its position, and the 
The upward motion 


throttle valve opened. 





lof the piston and attached parts carries the 
|flask and sand up to the ramming head, 
where it is rammed instantly, and upon the 
|throttle valve lever being 
| steam is cut off, and at the same time ex- 
 hausted, allowing the flask to descend; the 
\stops then engaging the free ends of side 
| levers, and arresting the downward motion 
| of the stripping plate at a point about mid- 
| way; the pattern, continuing to descend, is 
‘drawn from the mold, and when the piston 
has returned to its lowest position the sand 
is struck off the flask, which is then taken 
/from the machine. As the man removes it 
he presses the tripping treadle with his foot 
to release the stripping plate frame, which 
then falls to its proper position with respect 
|to the pattern, and the machine is then 
| ready for another mold. 
| Water or compressed air may be used in- 
| stead of steam, if it is desirable, though 
li that steam is preferable in 
/most cases ; because it is usually easily ob- 
tained without the use of other special 
|auxiliary machinery of any kind; it 
cheaper, and the steam appliances coming 
| under the charge of the fireman or engineer, 


is believed 


is 


il 
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A New MoupinGc MACHINE. 


the foundry is relieved of the care of them 
The machines are, of course, built of any 
desired size, according to the work to be 
done. 
spc laaecinstasa 

A recent (Duluth, Minn.,) dispatch to the 
Tribune says: Captain McDougall, for the 
American Steel Barge Company, has signed 
a contract for the construction of steel 
freight steamers for lake traffic, all of which 
are to be completed and ready for use by the 
opening of navigation next spring. They 
will be of the ‘‘ whaleback”’ style, and are 
to be 306 feet long, 38 feet beam, 24 feet 
depth of hold, and are to carry 2, 
tons on 14 feet six inches draught, with a 
guarantee of 25 tons additional capacity for 
each additional inch of draught. These will 
increase the number of steamers and barges 
to be turned out by the yard this winter to six- 
teen, and the gross tonnage to over 50,000. 


500 gross 


—_ —— 

It been thought that a test be- 
tween the different types of rapid-firing 
guns would soon take place. Now it 
said that some of the builders of such guns 
}are induced to pull out, leaving a test im- 
| probable, all of which is too bad, if true. 


has 


is 


moved again, | 


- pull Floor Line 
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A Shop Gas Plant. 


(For Illustration See Page 1.) 


In our issue of June 18 we described a 
gas-making plant which was put in at the 
new works of the Crescent Watch Case Co., 
by the American Gas Furnace Co., of No. 
80 Nassau street, this city. In this case it 
will be remembered that there was a large 
gas holder which formed part of the plant, 
this gas holder being put in for special 
reasons which do not obtain in ordinary 
cases. We did not illustrate the watch case 
company’s plant, for the reason that we were 
aware that a plant was being constructed 
which would be more nearly the ideal one, as 
it would be made for machine shop use. 

The illustration on page 1 represents a 
plant which was made for the firm of Blohm 
& Voss, shipbuilders of Hamburg, Germany, 
who are to use it in their tool-making de 
partment. The order for this plant was 
given after an inspection of an experimental 
plant which was erected at the shops of the 
American Gas Furnace Co., Mr. Voss visit- 
jng the works while ona visit to this coun- 
try, whither he had come asa delegate to the 

































































SEE PAGE 1. 


Iron and Steel Convention. As part of the 
contract, it was stipulated that the whole 
plant should be erected and operated in the 
shop before shipment, in order to thoroughly 
test its working, this test being witnessed by 
a representative of this paper who was in- 
The 
plant, as erected on the shop floor ready for 
testing, appeared as shown in the engraving, 
everything pertaining to it being on the one 
floor, as shown, and in plain view. 

On the extreme left is a tank from which 
the oil was drawn for making the gas, next 
to this, at the right, being the gas-making 
machine proper, at the right of whichis a 
Root blower for supplying air under press- 
ure, this blower being driven. by the belts 
seen, which come from a countershaft over- 
head not shown in the engraving. 

On top of the blower is an accumulator 
which steadies the blast, from this being led 
two pipes, one of which goes to the gas ma- 
chine, while the other supplies air to the 
furnaces for combining with the gas just 
before ignition. Next on the right, and par- 
tially concealed by the larger furnace, is a 
device which controls and automatically sus- 
pends the gas-making process whenever the 


vited to the shops for that purpose. 











desired maximum pressure is reached. At 


the right of this come the four furnaces 
| which were operated during the test, these 


being first, an oven furnace having an in- 
terior working space 20’ wide, 26’ deep 
and 6” high, and an opening 18'x4"; a soft 
metal furnace with cast-iron pot 10’ diame- 
ter and 10° deep; a muffle furnace having 
an interior working space 54x44", 10” deep, 
and a ‘‘ No.1” gas forge suitable for the 
forging usually required in tool making. 

Of course it is understood that this does 
not represent the actual arrangement of the 
furnaces as they will be placed in the shop, 
since they can, of course, be arranged in any 
manner that is most convenient, in one or in 
several different rooms. ‘ 

During the test there were five Welsbach 
burners supplied with gas from the ma- 
chine, and these were kept burning, giving 
an excellent light of great brilliancy. 

In our issue above referred to we described 
at some length the process of making the 
gas, and gave the proofs that it was for all 
practical purposes a fixed gas; and it is 
necessary to say here only that the tank at 
the left of the engraving, containing the oil, 

yas connected at the bottom with a 
water supply, the pressure under which 
the water was supplied being just suffi- 
cient to force the oil up to the desired 
height in the machine. A gauge glass 
showed at all times the height of the 
oil in this tank, which was placed there 
for convenience during the test only, 
since it is not an essential part of the 
plant, as the oil would ordinarily be 
drawn from a large tank which might 
be under the floor or in any convenient 
place. 

Flowing from this tank into the cyl- 
inder at the left of the machine, it is 
submitted to the pressure of air, and 
by a valve which is controlled by 
float is fed to the central cylinder as re- 
quired, flowing into it near the bottom, 
where it comes into contact with a ver- 
tical jet of air by which it is taken up 
and thrown into a sort of combining 
tube. 

On emerging from this tube the mix- 
ed air and oil are forced through a 
series of perforated plates placed one 
over the otber and graduated as to 
fineness of perforations in such a way 
that the vapor which finally goes 
through the uppermost one is, as con- 
clusively shown by tests, a fixed gas 
for all practical purposes, since it is 
formed by a mixture of atomized oil 
and dry air at a pressure above that to 
which it is afterwards subjected, and 
at a much lower temperature. The 
lowering of the temperature results 
from the vaporization and expansion of 
the air and oil on emerging from the 
combining tube, and the reduction is to 
a point considerably below freezing, 
the result being that all vapor of water 
held in suspension by the air is frozen, 
and, being separated, falls to the bottom, 
as ice, where the warmer oil melts it, and 
it is drawn off as water. This separation of 
water from the air greatly increases 
capacity for absorbing oil, the result being 
a gas which is, like ordinary city gas, defi- 
cient in oxygen, which must be supplied for 
perfect combustion by air which is mixed 
with it at the furnace, and the regulation 
of which assists in giving perfect control 
of the furnace. 

No accumulator or gas holder is needed 
in such a case, since gas is formed that is 
ready for use as soon as the blower is put 
in operation, and is made as fast as is nec- 
essary to supply the place of what is drawn 
out for consumption. 

It will be noted that force is the main 
reliance for securing a thorough mixture of 
the atomized oil with the air, the combina- 
tion being effected at so low a temperature 
and at such pressure (not less than one pound 
per square inch) that at ordinary tempera- 
ture and pressure as the gas is used there is 


a 





its 


/absolutely no separation, even when the gas 


is kept confined in pipes for months. 
The machine illustrated occupies a floor 
space 6x3 feet, and is ten feet high to the 
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discharge pipe, its capacity being 10,000 
cubic feet of gas per hour, requiring about 
25 gallons of oil. 

The plant, as shown in the cut, being made 
ready for the test, the height of the oil was 
marked on the gauge glass provided for that 
purpose on the oil tank at the left which had 
previously been calibrated. The blower was 
then started, and immediately the five illumi- 
nating burners were lit, and then the furna- 
ces one after the other, all being cold at the 
beginning. Thetime elapsing from the start- 
ing of the gas machine until the furnaces were 
sufficiently heated to perform the work they 
were designed for, was, in the case of the 
large oven furnace, thirty minutes; this fur- 
nace, being intended for the heating of large 
pieces of steel for hardening or annealing 
where great uniformity is desirable, is sup- 
plied with very heavy slabs of fire-brick, re- 
quiring much longer time to be heated 
through than the others. At the time noted 
it was in condition to receive work, being 
evenly heated throughout. The pot of the 
soft metal furnace was heated to a bright 
cherry red in fourteen minutes; the muftle 
furnace in thirteen minutes, and the forge was 
sufficiently heated for forging in five minutes. 

The forge was in operation 30 minutes 
when the following welding trial was made: 
Two pieces of one-half inch square iron 
welded in 13 minutes; two pieces of three- 
quarter inch square iron welded in 24 min- 
utes; two pieces of one-inch square iron 
welded in 3? minutes. This includes the 
time of making good welds on the anvil. 
In the oven furnace three pieces of steel, 
respectively 1$°x} x17", 1}'°x}"x24", and 
2''x#"'x26" were heated together in nine min 
utes toa bright red, and much more uni- 
formly and better than could possibly have 
been done with any ordinary forge without 
considerable preparation, and at the expendi- 
ture of very much more time. 

All the furnaces shown were kept in oper- 
ation continuously during the run, which 
lasted just one hour and fifteen minutes, 
during which time a rivet-heating furnace, 
not shown, was also operated for about one- 
half hour. On measuring the height of the 
oil it was found to have fallen 3}, making a 
consumption of 74 gallons of oil known as 
gas naphtha, costing seven cents per gallon 
in barrels, and supplied to the Crescent 
Watch Case Co. in tank cars at something 
less than four cents. Assuming its cost as 
five cents per gallon, it will be seen that 
these furnaces were heated up ready for 
use, and operated for 14 hours at a cost of 
373 cents for fuel, this being practically the 
total cost, except power for blower, because 
the machine is entirely automatic, and re- 
quires no attention except to see that it is 
supplied with oil. 

It is the belief of this company, after con- 
siderable experimenting, that the of 
such oil as specified above is far more eco 


use 


nomical than to use the crude petroleum at a 
lower price, for the reason that crude petro 
leum contains matter which cannot be con 
This 
must be separated from the valuable portions 
of the oil; or, in other words, the oil must 


verted into gas, and is not consumed. 


be refined by some process; if not done be 
fore it reaches the furnace, then it must be 
done in the furnace, and this refining will 
cost more if done in the furnace where the 
gas is consumed than if done by the refining 
companies, Who have plants specially adapt- 
ed to the work, and can do it very economi 
cally, while the transportation of refined oil 
costs no more per gallon than that of crude 
oil, 

The entire absence of smoke, ashes and 
odor, and the fact that furnaces, when once 
lighted and the valves adjusted to suit the 
work to be done, require no attention what 
ever; the even and perfectly controllable 
heat maintained seemed to make the plant 
all that could be desired for practical shop 
use, 

After witnessing this test we called at the 
gold and silver refining establishment of 
S. Platt, on Gold street, this city. 
One of the gas-making machines has been 


Chas. 


in use here for some time for making gas 


for furnaces used in the establishment, re 


placing coal, charcoal, and city gas, which 








AMERICAN 


had been previously used. Among the other 


MACHINIST 


thousand feet, and the gas machine reduces 


| 
| 
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by the time saved and the better results 


purposes for which it is used is in beating the cost for fuel here to someihing less than | obtained. 


a special reverberatory furnace used for an- 
nealing sheets of silver during the rolling 
operation, this establishment being equipped 


one-third, and the results are so much bet- 
ter, the furnaces are heated so much better 
and more quickly, that Mr. Platt declares 








G, 








Fig. 14. 
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it 


Fig. 15. 


PARALLEL 


to roll larger sheets of silver than are rolled 
The interior 
space in this furnace is 6 feet long, 3 feet 


anywhere else in the country. 


high, and 2 feet wide, the door being 2 feet 
by 18 inches. 
City gas in New York costs $1.25 per, 


b 
Morions. 


the cost of the fuel cuts little or no figure in 
the matter, and that 
their fuel cost considerably more than city 


if the machine made 


gas, instead of one third as much, it would 
still have the preference, for the reason that 


the difference would be more than made up 





We have been thus particular in getting 
the data and facts connected with this plant 
and its operation, because, after a thorough 
personal examination, we are convinced that 
many new principles are involved in it, and 
that it is a matter of considerable import- 


|ance to all who have heating to do for me- 


chanical operations. 
—_——_-e—_—__ 
Parallel Motions. 


By Pror. A. MacLay, GLASGOW, SCOTLAND. 
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ELLIPTIC PARALLEL MOTIONS. —Continued. 

Brample 18.—To draw a quadrice crank el- 
liptic parallel motion of the Roberts type, hav- 
ing three points moving with -strokes S,, Sy 
and S, respectively. 

AC and HF F (Fig. 13) are two swinging 
Aand F. CHEMI 
isa T piece coupler joining them together. 
A point 


links centered on pins at 


T can be found on the T piece 
which will move approximately through a 
limited range of motion in a path which is 
approximately a straight line, and by con- 
necting Cand J and: placing parallelograms 
upon A (, C J, an internal point G and an 
external point A can be obtained which will 
copy the path of the point /in any desired 
proportion. 

The proportions for the mechanism may 
be obtained in a manner similar to that for 
the last two examples. We may consider 
the required point / as a point on the cir- 
cumference, and Cand # as two points ina 
circle rolling within one twice its diameter. 
Then 7 would move in a straight line, and C 
and # in elliptic paths, which can be ap- 
proximated to by circular ares. 

Let it be required then to design a paral- 
lel motion upon this basis, having three 
points moving with the given strokes, say S, 

NR IRS AAT ea 3 
(Scale, , 

* Draw a horizontal Y Nand a vertical Y Y 
intersecting at 7. From / to right and left 
mark off J /! fT; S,. Also from / 
set off /Z, and J Z' each at 30° with J Y. 
Along / Zand JZ! measure off / L = 1 N 

14.S,, and join “1 NV intersecting 7 Y at M. 
Measure off MC = ME + Ss. With 
centers /' and J/,, radius/ / I N, mark 
off Z' and “, on J Zand N', N, on I Z?'. 


8 9 respectively. 


Join L' Nt, L, Ny. On each in turn mea- 
sure off 1! LC; LL C,and NM! #! 
N, £, Nk. Find A and F' centers of 


circles passing through (1! CC, and £4 £, 
Join A Cand # #. Then 
and /’are the required fixed centers, and 
(. ## the swinging links to cause point 
on the T piece coupler C # / to move ap- 
proximately in the straight line Y Y with a 
range of motion /' J, S 


respectively. 


A 
A 
1 


2: 

Next for the two other points, which are 
to move in parallel paths with strokes S, 
and S, respectively. Join A J, then find a 
point G between A and / such that AG; A 
Ps Then join C /, and through G 
draw G B parallel to GC J, and @ // parallel 
to AC. Again find a point A’ on A J pro- 
duced, that AK «42: <8. see 
Then through A draw A’ PD parallel to C J 
meeting A ( produced at D. Lastly, draw 
/ J parallel to A DY. Then G and K are the 
points required, and A....A’ is the required 
mechanism. 


° S. 


such 


Show by drawing the mechanism in three 
or more positions that G, Zand A’ move in 
paths, are 


parallel] which approximately 


straight lines, with the given strokes S,, Sy 
and S, respectively. 
Krampl 14. 


liptic paral motion of the 


To draw a quadriec erank el- 
Teche bicheff type, 
having three points moving with given strokes 
S, and Ss 


re @ 

AB and C' D(Fig. 14) are two swinging 
links centered at A and JD respectively. The 
middle point J! of the coupler joining them 
will move in an approximate straight line 


with a stroke J! J, Ss 


, if the proper pro 


portions are chosen for the links (including 
the fixed link 1 J), 
These proportions may be determined simi 















































































“4 


larly to those in the last example, with this 
difference, that the extremities of the coupler 
have now to be considered as points without 
the rolling circle instead of within. Thus, 
referring to Fig. 14, J is to be considered as 
a point on the circumference of the rolling 
circle J R Y,, and the points Band Cas two 
points connected with the circle J R Y,, but 
lying outside of it. In geometrical lan 
guage the difference is that in the last exam 
ple the paths of Cand #, the extremities of 
the coupler, Fig. 13, were prolate hypotro 
choids ; in the present example the paths of 
the corresponding points B and C, Fig. 14, 
are curvate hypotrochoids. But, as before, 
the curves are elliptical in shape, and just 
in so faras ares of circles may be made to 
approximate to parts of them, just so far 
will the motion of J approximate to the ex 
act straight line hypocycloid, which it would 
describe as a point on the circle JR Y,, 
when it is rolled within the circle Y' S ¥,, 
the latter being twice the diameter of the 
former. 

Let it be required then to design a parallel 
motion of this kind upon this basis, for three 
points with givenstrokes, say S,; = 2’ 3” ; 
S, = 3' 3 (Scale, 7'y.) 

Draw a horizontal X! X, and a vertical 
Y! Y, intersecting at J. Along X'X, to 
each side of J mark off J/J' = J J, = 4 Sy. 
Upon /! J, crectan equilateral triangle J! J, 
ee 
Draw J Y,, and onit as a diameter de- 
scribe the circle J R Y, with center LZ. Also 
radius J “ describe the 


S,=4 


° ? 
-~y O- 


with J as center 
circle 1! L 1,. From J' and J, as centers 
radius J 1 cut the circle last drawn at /! 
and LL, respectively and join J' L', J, L,. 
Through /' and J, draw perpendiculars to J! 
L' and J, “, respectively, and on these 
mark of J! B'= J, B, =JBand/J' = 
J, CO, =J CC. Find now A and JP centers of 
circular arcs passing through B! BB, and 
CU, OC" respectively. Then join A B', D 
(Ob C1, and A B,, DC, B, C;,. 
lines represent the required 
and show it in its two extreme positions 


zl These 


mechanism, 
corresponding to a straight line stroke 
J) J; S, of the middle point J of the 
coupler BC. 

For the other points with strokes S, and 
S, proceed as in the last example. Join 4 
J‘ and on it find a point A‘? such that A WY! 
:AJ'!::8,:S8,. Then through K! draw 
E' F" parallel to B' Ct and (! F" parallel 
to A B'. For the third point with stroke 
S,;, we may for variety of construction 
place the parallelogram upon the link DC". 
Thus draw D J! and produce it to a point J! 
that DP: Dg :: 83 8,. When 

I’ draw G' HH parallel to B' C' 
D © extended at G', and B' JT! 
parallel to D C'., Then A' and /' are the 
required points. Show 
mechanism in three or more positions that 
k', J‘ and /' movein paralle) paths, which 
are approximate straight lines with the given 
strokes S,, 


such 
through 
meeting 


by drawing the 


» and S, respectively. 
(8).—CONCHOIDAL PARALLEL MOTION, 


To draw a slidk a crank 


motion, having two points 


Krampl 15.- COM- 
choidal parallel 
with strokes S, and Sg. 


Fig. 15 illustrates the mechanism known 


as a swinging block slider crank in the 
Reauleaux-Kennedy nomenclature, A B is 


a swinging link centered at A and attached 


to a sliding swinging link BG at B. Gisa 
swinging block turning on a fixed center. B 
moves in the circular arc Bb B,, while the 
link B G@ slides slightly backwards and for- 
wards in the block G. 

A point F’ can be found on the link BG, 
which will move very approximately in a 
straight line, through a limited range of mo- 
tion F F’,, 
upon A B and B G other points such as D 
can be found, which will copy the path 
of F. 

The proportions and the ranges of motion 


and by placing parallelograms 


can be determined as an application of the 
converse of a very simple geometrical prop- 
osition, but one not perhaps so well known 
as the last, viz., that if one point ona straight 
line be constrained to move in a straight line 
path, a second point on it will trace out 
the curve known as the conchoid of Nicome- 


‘des, if the line is made at all times to pass 


through 2 given fixed point or pole. 

Thus, referring to Fig. 15, if the line B H 
at all times passes through the point G, 
while /'moves in the vertical straight line Y 
Y, then the point B traces out the curve 4 6. 
Conversely, if B be made to move in the 
curve } }, then /' should move in the straight 
line Y Y. 

To apply this geometrical principle then 
it is only necessary to find A the center of a 
circle, which approximates very closely to 
the conchoidal arc 6 6 between the required 
limits, and construct the mechanism 
shown in the figure. 

Let it be required then to design a con- 
choidal parallel motion, having two points 
moving with given strokes, say S,; = 1' 9”, 
and S, = 2' 8” respectively. Scale, 7. 

Draw a horizontal center line XX, and at 
right angles to it aline Y Y intersecting X 
X at y. Measure off above and below XX, 
yF=y F, = 4 98,. Through #' draw F 
HT at 224° to the horizontal, intersecting XX 
at @. Produce G F'to B, making F¥ B= G 
FP. Join G F, and produce it to B,, making 
FB, =GRF,=FB. On X X measure 
ofyb= FB=F, B,. Find A the center 
of a circle passing through B64 B,, and join 
AB. Draw a line A A through A and F;, 
and on it determine a point Ysuch that A D 
:; AF: :8,: 8,. Through D draw D £ 
parallel to_A B, meeting G B at #, and DC 
parallel to G B, meeting A B produced at 
(. Then show that # as a point on the 
slider crank A BG and Dasa point on the 
parallelogram BC D EF placed upon it will 
describe approximate straight line paths F’ 
FP, S, and D D, = S, respectively, as 
was required. 


to 


<> - 





Jordan’s Improved Planer Chuck. 


We present herewith illustrations show- 
ing the construction of an improved planer 
chuck made by the Worcester Chuck Co., 
In this chuck the hold- 
ing strip B does not project from the end of 
the jaw,but is forced down into engagement 
with the base, by means of the pins A A, 
which slide freely in the jaw. Small pins 
are put through the strip B, which prevent 
it from moving cndwise, and also from com- 
ing out, this latter being prevented by the 
pins coming into contact with the heads of 
the two screws (. The edge of jaw 2 is 
protected, where the set-screws come into 
contact with it, by a strip of steel D, this 
strip being arranged in connection with the 
small pins #, to prevent the jaws 1 and 2 
The vise is made 
with swivel bottom (graduated), or 


of Worcester, Mass. 


from being separated. 
either 








IMPROVED PLANER CHUCK. 


without it, as may be desired, and is so ar- 
ranged that no dirt or chips can get into the 


base. Set-screws and strip D are of tool 

steel, other screws and nuts of machinery 
steel; wrenches, drop-forged. 
———_- eo —_——_ 

The following statements are from the 

Secretary of the Interior of the Argentine 


Republic, which are dated May 1st, 1891: 
From January, 1890, till March 28d, 1891, 
the following new railways or sections have 
been opened for traffic: (1) Central Argen- 
tine branch from Cafada Gomez to Per- 
gamino; (2) Buenos Ayres and Rosario pro- 
longation from Pinto to Tucuman, besides 
branches to Santo Tome, etc.; (8) North- 





| west Argentine from Caseros to Mercedes, 
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of Santa Fé to Venado Tuerto and Carlota; 


(5) Bahia Blanca Northwestern to Bernas- 
coni; (6) Transandine, from Mendoza to 
Uspallata; (7) Great Northern, from Salta 
to Santa Rosa. At the commencement of 
the year there were, according to the Rail 
road and Engineering Journal, thirty rail- 
ways under construction or survey, with a 
total length of 7,800 miles, including four 
State railways, with a length of 440 miles, 
and twelve lines holding government guar- 
antees, with a length of 4,030 miles, besides 
nineteen others. In 1889 there were 5,150 
miles of railroad open for traffic, and in 
March, 1891, 7,310 miles. 
- —— 

The American Tube Works, of Boston, 
Mass., have recently made some brass tubes 
for Walter Durfee, of Providence, R. 1., 
which are supposed to be the largest and 
heaviest tubes of brass ever made in this 
country. The largest of them is nine feet 
long, 4;°;'" diameter and seven-eighth inch 
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relation of the pits to the outside of the 
shop—the height of the furnaces above the 
floor of the pits depending, of course, on 
the level of the floor on theinside of the 
shop. 

At C Care shown two lintels on which 
the wall of the shop can be built of brick, 
but in the case of a frame shop they are not 
necessary. Their size will necessarily de- 
pend on the size of pits and furnaces, in 
which case they can be proportioned as is 
customary in such cases, according to the 
wall built on them. Intervening spaces, 
when they occur, as at G G@ G, should be 
covered with boards or iron plates; particu- 
larly should the latter be put in as a support 
for the flues running to the stack. 

It will be seen from this arrangement that 
the furnaces get plenty of cold air for 
draught, and that little, if any, attention is 
required in the way of cleaning out, and, 
when the latter is necessary, being done out- 
side, it does not interfere with work inside 
of the shop in any way, as 
is usually the case with fur- 
nace pits built on the inside 
of the shop. 

ee ae 

Six men were recently con- 

victed and fined in New York 
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thick, weighing about 316 pounds. The 
tubes are used in place of bells for what are 
called tubular chimes, being far more efti- 
cient than bells, weight for weight, and pro- 
ducing a peculiarly sweet tone. 

A 
Practical Brass Founding. 


By ALEX. CAIRNS. 


FIRST PAPER. 
INTRODUCTION—FURNACE PITs. 
Before presenting a few articles on the 
above-named subject to the readers of the 


AMERICAN MaAcuinist, I wish to make a 
preliminary remark or two in regard to their 





scope. 

The furnaces which will be shown—the | 
round and square—are substantially the | 
same as those met with in every-day prac- 
tice, with a few slight improvements not 
worthy of special mention. They may be 
expected to give results equal to any coke 
furnace in use at the present time. But it 
will be evident to any one conversant with 
the principles of heat and draught that they | 
are not constructed on thermo dynamical 
principles, and consequently the best results 
cannot be obtained from them. For this | 
reason, then, I shall try, further along, to 
bring a few of the principles of thermo- 
dynamics to aid in building a furnace which 
ought to give results quite equal to the gas 
blast furnaces. The data given under the 
various heads are the results of experience 
and the conclusions I drawn from 
them. 

As the location of a brass furnace is one 
of the first things to be considered in build- 
ing one, it will be found good practice to 


have 


either the ends or sides, with a view to build 
ing the pits from the outside, as shown at 
Fig. 1. The present system of building 
small pits in front of a furnace, where they 
‘an get no draught other than from the top, 
is, to say the least, very bad practice, not to 
speak of the inconvenience experienced in 
not being able to take off the heats in 
sonable length of time. 

At A and B, Fig. 1, is shown the location 
of a square and a round furnace, with re- 


au rea- 





and from Corrientes to Saladas; (4) Southern 


spect to their location in the pits, and the 





place them as near the wall as possible, at) 


for forcing minors to work 

overtime in tenement houses. 

The convictions were brought 

about by the efforts of 

women inspectors. 
——__+4>e—___—_- 

Largest Dry Dock on the 
Great Lakes. 





Soe Ses On account of the demand 
of increased facilities, the 
Detroit Dry Dock Co., of the 
city of Detroit, Mich., decided 
to build a new dry dock, which is now about 
completed, and is claimed to be larger and finer 
than anything yet attempted on freshwater. 
The inside dimensions are : 378 feet long ; 91 
feet wide on top; 78 feet opening at en- 
trance; 54 feet opening on miter sill; 55 feet 
wide on floor; 16 feet 6 inches of water over 
keel blocks; 16 feet 6 inches of water over 
sill; 4 feet 6 inches from top of keel blocks 
to tloor of dock; 20 feet 6 inches from water 
line to floor of dock. The keel and bilge 
blocks are five feet from center to center, 
averaging five feet high, thus leaving plenty 
of room under a ship for the movements of 
workmen in making any necessary repairs. 
There are two wells 12 feet deep, situated at 
each end of the dock, with cranes above 
them for hoisting out and replacing wheels, 
etc. The caisson gate, constructed at 
the company’s steel shipbuilding plant at 
Wyandotte, Mich., is 12 feet beam, 79 feet 
5 inches long, with five 30-inch valves for 
flooding the dock, which, it is estimated, it 
will do in twenty minutes. Time required 
to pump the dock out is 14 hours. The 


| whole dock is surrounded with a puddling 


wall filled with blue clay five feet thick, and 
extending down below the old river bed, 
Which shuts off all water from leaking 
through the sides, 

The pumping plant consists of two cen- 
trifugal pumps, with 30 inches discharge 
each. These are driven by two 150 H. P. 
independent compound Westinghouse en- 
gines. These pumps are in a well 22x11 
feet inside, and 35 feet deep, the water pass- 
ing from the dock to the well through a 
brick tunnel 54 feet diameter and 55 feet 
long. The steam for the engines is supplied 
by a battery of three boilers 54 feet in di- 
ameter and 15 feet 6inches long, built by 
the Dry Dock Engine Works. The fuel is 
oil, and the whole pumping plant is housed 
in a two-story brick building, 34x81 feet. 
A dynamo-room is provided, where an elec- 
tric light plant will be put in during the 
coming winter, which will supply the entire 
shipbuilding plant with light. The second 
floor of the building will be utilized by the 
workmen at noon and other hours, when 
work may be temporarily suspended. 

This dock is large enough to take in any 
boat now upon the lakes, and has been de 
signed especially for the wide railway car 
' ferries, and passenger boats with their over- 
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hanging guards and paddle-wheels. Nearly 
a year was spent in its construction, and its | 
cost is about $200,000. 
This company has also added to its plant 
a pair of steel shear legs, for hoisting boilers, 
engines, ete. They are 100 feet high, and 
have a lifting capacity of 100 tons. 
a Se —_ 





The Leader Brick Machine. 


| We illustrate on this page a modern brick- 
/making machine known as the ‘ Leader,” 
| which, though simple, and occupying com- 
| paratively little space, is capable of making 
25,000 bricks per day of ten hours. 

Clay which has been previously tempered 
| is fed to the hopper, which is supplied with 
a roller that forces it downward into the 
machine, it being found that this roller in- 
creases the capacity of the machine by about 
50 per cent. 

Below the hopper it 
is engaged by a spiral 
iconveyer called an 
auger, which forces it 
forward through a die 
|of suitable form, 7. e., 
to suit the 
tion of the brick to be 
made. This die is lubri- 
cated by steam, which 
is introduced through 


Notwithstanding the novelties of the gift 
enterprise press of America, English 
newspaper men have stolen a march upon 
them that is calculated to make them howl 
with anguish. The London News and Post, 
staid and conservative to a fault, now prints 


the 


its news in scented ink. 
thing to be done Some ‘leading 
daily ” on this side of the Atlantic must ad 
vertise that it will give customers their morn- 
ing paper in any perfume they may choose, 
whether ‘‘ white lilac,” ‘‘ stephanotis” 
‘* Nile lily.’—Sunday Mercury. 


There is only one 
now. 


| 
or | cross sec- 


A Single-belt Reversing Countershaft 


We illustrate herewith a device for driv-| perforations in the 
ing countershafts or other machinery in|sides, more of these 


reverse directions by the use of only one | being placed at the cor- 
belt. At Fig. 1 we show a vertical section 
of the device, C being the shaft, and B the 
pulley upon which the belt runs, this pulley 





being loose on the shaft. The pulley has as 
at the right a flange or enlargement, the in- ——— 1 | 
side of which is tapered to the proper angle ads al 
to form with the ring D a friction clutch, cD 

which can be operated in the ordinary man- 

ner by the shifting lever, and causes the a ee ial a 


shaft to rotate in the same direction as the 





pulley. The pulley £6 does not have its { SS: E rhe! 
bearing directly on the shaft, but on a sleeve yates 

A, which is also loose on the shaft and passes | "rt 3 
through the hub of the pulley, outside of | as: ¥ 
which it carries an arm /, which rests upon | BSS 


that the sleeve A 


se ; ‘ 
some fixed support, so 
is prevented from turning, and always | 
remains stationary. Inside the pulley B| 


there fs fixed a gear wheel 1, which is fast 
to the pulley, and by means of an interme 


ners than elsewhere, so that the friction is 
made practically equal over the entire sur- 
this gear being keyed to a shaft, which | face, making a brick of uniform density, free 
passes through F# and carries at its other | from tendency to warp in burning, and 
end the gear 4, which in turn drives gear 5, | which may be chipped or split the same as 
/a hand made brick, the corners being sharp 
and true. 

Various cutting tables are made to be uscd 
tionary. The result of this arrangement is | with the machine, the one shown being in- 
that disk EF revolves at all times in the op-| tended for first-class front brick. 

posite direction to that of the pulley B, and | 
the friction ring D, which is attached to the | back. It is arranged to cut four bricks at a 
disk D, can, by being moved lengthwise on | time, and these are removed before raising 
the shaft, be 
with either of them. 
it will be noticed, are entirely 
enclosed and covered up. 

The disk D is moved forward 
and back to engage with either 
friction by the device shown at 
the right, which consists of two 
bell cranks pivoted on studs A, 
which pass through a collar on 
the shaft and engage with the 
shaft itself, the hub of the disk 
D sliding on this collar, slots 
being provided in the hub fcr 
The 


levers are reversed with respect 


diate gear on the stud 0, drives the gear 3, 





’ 


this gear being keyed to the friction disk F. 
The stud O and the bearing RP are supported 
A, and are thus made sta 


from the sleeve 


made to 


engage 


The gears, 


passing over the studs A. 


to each other as shown, and are 
moved by means of the double 
cam seen at the right, which is 
operated by the shifting lever. 
The studs ¢ are fast to the hub 
of D, and are engaged by the 
ends of the adjustable screws ©. 

The device is intended also to 
be applicable to tapping attach. 
ments for drill presses or other 





machines, and has been patented by Mr.| the cutting wires, thus leaving the bricks 
Everett C. Lewis, Woonsocket, R. I. clean and free from chips. 
= ites The machine is built by the Decatur 
The Executive Council of the British | Leader Mfg. Co., Decatur, II. 


Shipping Federation has adopted a plan for 
insuring the lives of men serving in Federa- 
tion ships. The plan provides for weekly 
payment to men in case of injury, or in a 


_—- o>e —-— 

The American consul at Guatemala gives 
some wholesome advice to would-be export- 
ers in this country. He tells them, in effect, 
that they do not take proper means to let it 
be known what they have to sell, that they 
ignore the prejudices of the people as to 

what they want, and that they fail to prop 
erly pack the goods sold. 


gross payment to the relative indicated, in 
the case of death. The Federation distinctly 
disavows any intention of philanthropy, but 
believes that by the proposed plan the ser- 


vices of better men will be secured, So long as our 
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exporters fail to study the exact needs of 
foreign customers they will reap little bene 
fit from ‘‘ reciprocity.” 

——  - 
Sunday Labor. 


**Tt will be a curious incidental result of 
the improved scale of pay for letter-carri- 
all Mall Gazette, ‘‘if the 
better pay leads to an increase of Sunday 
labor. 


ers,” says the 


But that seems to be by no means 
improbable. 


Hitherto 
letter-carriers 


And for this reason : 
the 
districts where there is 
a Sunday delivery have 
received no extra pay 
for their Sunday work, 
and have had a holiday 
only on alternate Sun- 


is to be paid for, and 
at a higher rate than 


week-day labor. The 
good-natured — public 








*. 
SINGLE-BELT REVERSING COUNTERSHAFT. 


will consequently now be pulled in two direc 
tions, for many a postman would be glad to 
earn an extra four shillings a fortnight by 
working on alternate Sundays. 
reason, the people who want the convenience 
of Sunday deliveries will now be able to pose 
It is 
probable that this consideration will just 


For the same 


as the friends of the ‘ poor postman.’ 


turn the balance in many districts, and, in 


| stead of petitions for the suppression of 
The cutting device is shown hinged at the | 


Sunday labor in the post-office, there may 
be a general move in favor of the re-estab- 


| lishment of Sunday deliveries.” 


a | 


5 


week ahead of the time required by the con- 
tract. A letter received by the company 
recently from Mr. Ely, after expressing the 
satisfaction of the Pennsylvania Company 
with the vessel, mentions particularly this 
fact of prompt delivery, and says that it 
is quite without precedent in the history of 
the road. 


ee 


The Chicago & Southeastern Railroad 


| Company has filed articles of incorporation 


in | 


Bethel. 


days. Under the im 
proved scale that has 
recently come into 


force, all Sunday labor | 


| message, and 


with the Secretary of State. The line of the 
road to be constructed begins at the eastern 
terminus of the Toledo, Peoria & Western 
Railroad, on the west boundary of the State, 
in Newton County, and will run southeast 
to a point on the castern boundary near 
A line constructed 
from a junction point in Parke County south 
to Brazil, to reach 


will also be 


the coal fields. These 
lines will traverse the counties of Newton, 
Benton, Warren, Vermillion, Fountain, 
Parke, Clay, Montgomery, Boone, Hamil- 
ton. Madison, Delaware, Randolph and 
Wayne. The total length of the 
230 miles. The following is the 

directors: Charles 8S. Harris, L. 
E. A. White and S. R. Krofut, of Chicago ; 
and Edward R. Colbrook, of Brooklyn. 

= oa = 


road is 
board of 
G. English, 


A Chicago dispatch says : 

“The writing telegraph instrument was 
exhibited at the North American Telegraph 
Company’s rooms, in this city yesterday. 
The test was between Chicago and St. Paul, 
more than four hundred miles, and despite 


unfavorable weather, the result was success- 


‘ful. The instrument is very simple, The 
only thing visible is a roll of tape, the same 
as used in tickers. The operator takes 


|a pencil, and placing the point on the sensi- 
| tive plate in the opening, simply writes his 


at the receiving point it is 
In this 
traced, maps drawn, and 


duplicated on the 
pictures can be 


tape. manner 
notes signed at the distance of thousands of 
miles. Experts claim it will do away with 
the Morse system, and can be worked ata 
rate of forty-five words a minute, 
=p. 

The system of appointing men as foremen 
the navy 
yards by competitive examination is un- 


of the various departments in 
doubtedly a good ways ahead of the previ- 
ous system, in which political proficiency 
controlled the appointments. But this sys- 
tem (competitive examination) is so far be- 
hind a common-sense system as to make an 
Imagine, 
let us say, Mr. Smith, wanting a 


American blush for its necessity. 


foreman for his machine shop, 
and setting up a lot of applicants, 
his decision as to which he should 
take being governed by answers 
to questions put to them by men 
neither of whom could properly 
Still, 
said, 


take charge of his work. 
as have 


the 


we previously 


present its ad- 
vantages as compared with the 
old for which the present 
authorities should be thanked, 


system has 


one, 


RB 

From all over the world there 
comes the trouble of the want of 
sufficient water supply of a good 
To obtain such a 


quality. sup 
ply in large cities all over the 
world has become one of the 
hardest problems of the day. It 


is more than probable that con 
densation will yet have to be re- 
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sorted to in the case of some large 
cities, poorly situated as to water 


supply. As countries get more 


The particular goal towards which the and more densety populated, streams that are 


shops of the Samuel L. Moore & Sons Com- 
pany are now bending all their energies, is 
the completion of the United States practice 
cruiser within the time specified by the con- 
There every prespect 
of being able to do this, and if done, it will 
be the of the new navy be 
finished within the specified time. It will 
be remembered that this company built the 
hull of the Pennsylvania Company’s new 


tract. is at present 


first vessel 


to 


steel double-screw ferryboat ‘‘ Cincinnati,” 
and this was completed and delivered one 





the source of water supply become worse 
and worse contaminated, Filtration, for the 
present, offers about the only means of se- 
curing decent water in many cities in this 
country, and doubtless will be largely re- 
sorted to in the future, 
- ie 
It is stated that the Japanese Government 
£140,000 in 
connection with the World’s Fair at Chicago, 
of which it is expected £30,000 will be for 
Government exhibits alone, 


purposes spending the sum of 
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LETTERS FROM PRACTICAL MEN. 


A Tool to Crown Pulleys, 
Editor American Machinist: 

Crowned pulleys are as yet a necessary 
evil. No belt can run at one velocity on its 
edges, and at another velocity in the middle. 
Therefore the working contact of a belt on 
a crowned pulley is probably more limited 
than at first seems likely. Frustum crowned 
pulleys are most common, and they are very 
bad. No belt 
angular shape to fit a frustum pulley, and, 
if it did, a belt on such a pulley either must 
“crown” and slip 


can, or rather does, take an 


pull on the top of the 
elsewhere, it must pull 

slip on the top of the crown. 
crowned pulley of any shape should be as 


or elsewhere and 


Therefore a 
little crowned as is necessary to guide it. 

In considering the question, some years 
ago, of a means to economically and practi 
cally crown pulleys so that they should have 
curved faces, and so that the faces of differ- 
ent pulleys might readily have various 
curves across the rim, I came to the con- 
clusion that the plan suggested in this sketch 
would be a very expeditious and practical 
method of milling crowned pulleys of vari- 
ous curves. 

The section 
assumed to be mounted on the revolving 
table of a horizontal pulley machine. The 
rim of this pulley should be supported 
directly under it and between it and a secure 
There should 


A is of a pulley which is 


part of the revolving table. 
be clamps upon this rim directly over these 
supports, and they, in turn, should be bolted 
to this table also. Inasmuch as this pulley 
would be machined complete on its face in 
one revolution of the machine table, the 
rotation of that table must be quite slow— 
much slower than when turning with a sin- 
gle-pointed tool. The direction of rotation 
in the pulley in operation is indicated by the 
arrow on the arm, and the direction toward 
the center of the pulley is indicated by the 
radius L. 

The cutter head 2B, mounted on the spin- 
dle J, is provided in this case with eight 
cutters; it should have in practice as many 
A means of 
securing B is 
shown, as well asits manner of being held to 
the spindle. The center MV of the spindle / 
is, of course, the center of the cutter head, 
and the distance from the center WV to the 
radius 1 determines the amount of crown of 
If the center WV should be ex- 


as itis practicable to put in. 


these cutters to the head 


the pulley. 
actly opposite the center of the pulley A 
then the cutters C would make the face of 
the pulley A spherical. If again the cutter 
©’ at its point should cross the line / in the 
middle of the rim, then that rim would be 
cut approximately cylindrical. The crown 
on the pulley will be high as the center VW 
comes near the line /, and low as it recedes 
from it. If the cutter C’ should be placed 
between the center WV anathe radius /, thon 
this device would make a concave, and nota 
crown faced pulley. 

The spindle J is mounted in the stock D, 
which must have an adjustment as indicated 
by the arrow J, an adjustment as the arrow 
K, and also a vertical adjustment. These 
locate the stock 


The spindle J 


three adjustments would 
D anywhere as desired. is 
driven by the worm-wheel G, which may be 


secured to it as shown, or otherwise. This 
worm-Wheel is driven by the pulley // 
through the shaft /, and through a worm 


on the shaft #. This worm is shown dotted, 
and a part of its hub is shown, marked /. 
That this device be 
evidenced by the this particular 
form of milling has attained, I believe that 
it is conceded that stock is removed by tools 


would practical is 


SUCCESS 


of this character more economically than by 
any other, 

If one of the be 
nearer the center of the head than the others, 


cutters C set a trifle 
so that it will pass over the surface already 
finished, and then, if it be pointed like a \ 
thread tool, with a rounded point, and ad 
justed so that it will cut deeper than the 
other tools, there will be provided an exit for 
air, and the problem of air cushions would 


be solved without cost. 
The diameter from ¢ 





to (' on the head PP 


should greatly exceed the width of the face | 
of any pulley to be made. I would suggest 
that it be double in diameter the width of 
the face of a medium pulley. 

A. D. PENTz. 


Proportion in Steam Engines, 
Editor American Machinist : 

Thus far, the best method found in apply- | 
ing steam pressure as power in producing 
rotating motion, is that of cylinder, piston, 
connecting rod and crank; what else may 
occur in that line is unknown until it does 
oceur, 

The past experience in the use of steam | 
has very many lessons of practical utility 
for the mechanical world at this present | 
time. Very much has occurred in modifica- | 
tion of the cylinder crank engine since it | 
was at first devised; yet the principles of | 
the first engine are found in the present | 
steam engine, now improved so as to get the | 


best and most economy, considering the 
cost of engine, and the amount of fuel it 


will use, to produce given results. | 
In former years the inclination of builders | 
and designers was to construct engines with 
cylinders of small diameter, and piston and | 
crank having long stroke, oftentimes of a| 
proportion of 8 to 1; for example, cylinder, | 
10” diameter; piston, 30” stroke; crank, 
15” long ; and with some show of reason to 
do so, designers reasoned that a long crank 
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would draw a certain number of loaded cars 
equal a certain number of tons up a 60-foot 
to the mile grade; but traffic grew heavier, 
especially the passenger trains, or some of 
them, which necessity brought about the 
construction of an engine of different pro- 
portions built for passenger train service, 
having cylinders 18” diameter; piston, 22” 
stroke ; crank, 11’, and driving wheel about 
68" diameter. 

When the trial trips occurred (freight serv- 
ice) it was found that the last constructed 
engine would draw at least one fourth more 
burden up the aforesaid grade than the regu- 
lar 16x26” freight engine would, and both 
engines were of about equal weight on the 
driving wheels. This proved the wisdom 
of constructing an engine where more 
power was needed, with cylinders of larger 
diameter in proportion to length of stroke, 
so that the large stroke freight was sup- 
planted by one of shorter stroke with larger 
cylinder, with good results therefrom—un- 
til now an engine with cylinders 20" diam- 


| eter; stroke, 24’, having driving wheels of 


about 50” diameter, draws more than twice 
the load up the same grade than the former 
freight engine did. Of course the present 
freight engine is very much heavier than 
the former one was. 

You will note that the proportion of diam- 
eter of cylinder, and length of stroke of the 
engines of the present fast-running steam- 



































A Toot TO CROWN PULLEYs. 


is like along lever, and long levers have | 
more power to move objects than short ones | 
do; certainly, that is a lawin mechanics; 
but other conditions limit the length of the} 
crank and stroke of the piston in relation 
to a correct diameter of the cylinder, so that 
another law, that of a larger area of pis- 
ton under the same pressure, will produce 
more power upon the same crank than the 
smaller one will, must be observed. 

Now in the construction and use of the 
steam cngine in the past, as the require- 
ments of it became more and more exacting, 
the efforts of builders have been, of course, 
to meet every demand so that the once long 
stroke engine, with cylinder of small diam 
modified to that of a very 
much larger cylinder diameter in propor- 


eter, has been 


tion to length of the stroke, until in many 
cases the diameter of the cylinder equals 
the length of stroke, and in some cases ex- 
ceeds it with good results. 

In earlier years of my experience as a ma 
chinist, 1 chanced for about eight years to 
eX- 
learn 


had 
opportunity to observe and 


work on locomotives, whcre I an 
cellent 
some facts. 

A certain railroad that built many of its 
engines then, built a freight engine having 
cylinders 16° diameter; piston, 26” stroke, 
using a 13 60" driving wheel ; 
this was considered by the master mechanic 


crank ona 


usa good proportion of the mechanism, and 


those locomotives did good service, and 





ers that have crossed the Atlantic the last 
few years, far exceeding all previous time 
for speed, are not far from the proportion 
of the diameter of cylinder equaling the 
length of stroke, and exceeding it in the 
second and third cylinders. 

Tam of an opinion that an express loco- 
motive built, having cylinders 22” diameter, 
with not over 19” stroke on a 60-inch wheel, 
would utilize steam power very much bet- 
ter than the present express engines do; 
certainly the speed of piston per minute 
would be lessened. If I were a master me- 
chanic of a railway which required engines 
of increased power and speed, I would re- 
place the cylinders of a now 40-ton engine 
with cylinders 22” diameter, with 18” stroke 
of piston, on about 56” wheels. This may 
seem a little extraordinary or excessive to 
some, but, friends, the mechanical and steam 
world are plunging in that direction. 

One difliculty experienced by those build- 
ing quick-running engines (stationary en- 
gines) has been in that -they have not short- 
ened the stroke and enlarged their cylinders 
enough, in comparison, to slow speed en- 
gines. My opinion is of fast locomotives 
that either the stroke of piston must be 
lessened, the diameter of cylinder enlarged, 
and the size of wheel somewhat reduced, or 
else the fond anticipation of quicker speed 





The speed of piston per minute in an en- 
gine 18’x24” with 70’ wheel, when running 
one mile per minute, is not far from 1,200 
feet; put the same engine on 56” driving 
wheels, with cylinders 22’x18"’, and we 
have a speed of piston about 1,080 feet per 
minute when running at the speed of one 
mile per minute. 

The piston area of the 18” cylinder is not 
far from 280 square inches, that under a 
steam pressure of 150 pounds per inch equal 
32,000 pounds pressure at full stroke, or 
before cut-off takes place. The piston area 
of the 22” cylinder is not far from 380 square 
inches, and under the same 150 pounds 
pressure equal 42,000 pounds pressure, or 
about one-quarter more than the former, but 
on a@ shorter crank and smaller wheel, and 
every railway engineer knows that the large 
driving wheel does not draw a load so well, 
easy and fast as the more moderate size. 

I am advocating correct proportions, and 
believe the present engine is yet some out of 
proper proportion for utility and speed. Cer- 
tainly the task of properly balancing con- 
necting rods on the shorter stroke is easier 
than that of the longer stroke. 

Other items, of course, enter into the 
theory of the best working engines, but the 
jessons already learned prove that quick- 
running engines must have large piston 
area, short crank and smaller driving wheels, 
and, if stationary engines, small pulleys. 

F. W. CLouau. 


Oversize Taps — Arbors— Straightening 
Hardened Steel, 
Editor American Machinist: 

The article in issue of Sept. 17, 1891, by 
W. L. Cheney, entitled ‘‘ Oversize Taps,” 
opens up a very interesting topic, viz., the 
proper method of making taps, as well as 
a proper system of threaded holes to secure 
a good fit for the much-abused screw, to 
obtain the result desired for so-called United 
States Standard threads, which are flat top 
and bottom 4 of the pitch, use a thread 
tool one pitch finer than the thread to be 
cut; if to cut eight threads to one inch, by 
using a nine-pitch tool you get a slight 
clearance that will answer all practical pur- 
poses, and secure what the system aims at 
—a stronger thread than the sharp V. 

Measuring the outside diameter to get the 
correct size of a thread is a little out of 
date since the advent of the thread microm- 
éter caliper made by the Brown & Sharpe 
Manufacturing Company, which gives the 
exact size of the thread half way from the 
outside diameter to the bottom of thread on 
each side, or, in other words, from the bot- 
tom of one thread to the top of the one 
diametrically opposite, without regard to the 
diameter across the top of the threads ; by 
adding to this measurement the full depth 
of one thread you have the actual size of 
the thread. 

To ascertain the full depth of one thread 
—the figures required to add to the reading 
of the thread micrometer — divide .866, 
which is the sine of 60°, the angle of the 
thread, by the pitch. This is correct for 
sharp V thread, but as the so-called United 
States Standard thread is only } the depth 
of the sharp V thread, divide .6495, which 
is # of .866, by the pitch, and subtract the 
remainder from the outside diameter of the 
thread, which will give the correct figures 
to set the thread micrometer to, in cutting 
thread to standard size for United States 
Standard thread. 

I doubt the advisability of making taps 
so they will cut in the bottom of thread, 
as advised by Mr. Cheney, as they are liable 
to tear and make a rough threaded hole, 
when a good result may be obtained by hav- 
ing proper size tap drills. 

In making arbors I use tool steel, hard- 
ened and ground .006 taper per foot, leaving 
ge. to grind; with this amount of stock 
left for grinding, I generally find straight- 
ening necessary after hardening, which can 
be done by heating under pressure, being 
careful not to heat to a point where the 
temper is drawn, and as it is asserted by 





will do work 
easily inside of the law of correct propor- 


must be abandoned; steam 


tion in the engine that uses it, 





men Of practical experience that there is a 
| degree of heat before reaching that point at 
| 

| which a hardened piece can be bent and set, 
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if cooled off while still under pressure, it 
would be an interesting problem to find out 
just where that point is, and if it varies, as 
I think it does, under different conditions of 
stock and temper. 

I find it a very safe rule to cool off when 
the heat of the piece reaches a point to melt 
soft solder. This manner of straightening 
will apply to drills, reamers, etc.; in fact, to 
any tool that requires to be ground after 
hardening, but in the case of tools that are 
to be tempered after hardening, the straight- 
ening should be done before the temper is 
drawn, as the tempering gives an elasticity 
to the steel, and makes it very difficult to 
straighten with any degree of heat which 
would be safe to apply. 

For straightening small pieces, the ordi- 
nary bench vise, with three pieces of brass 
rod bent to hang on the jaws, will answer, 
but for the larger pieces a bench press, con- 
veniently arranged so as to apply a gas 
heater to the work when in the press, is an 
indispensable article. Too1L-ROOM. 


Rusting of Grindstones, 
Editor American Machinist : 

A recent correspondent of the AMERICAN 
MACHINIST who is troubled with the rusting 
up or smoothing of his grindstone should seek 
the cause in the texture of the stone. Very 
probably he may find that the stone is one 
of those which is of firm texture, that is, in 
which the grinding particles are cemented 
so firmly together that they become smooth 
before they break out of their setting. Were 
it possible to increase the hardness of the 
cutting particles it is probable that they 
would remain sharp for so long that they 
would be torn out of the matrix before they 
ceased to be effective cutters. A grindstone 
therefore glazes when the firmness of its 
texture, 7. ¢., the cohesion of its particles, 
exceeds their hardness. It wears away too 
fast, on the other hand, when the particles 
are torn away before being sufficiently 
smoothed down by wear, and, of course, 
that stone is best which has the best balance 
between these two qualities. 

As already explained, a grindstone is kept 
true by cutting notches on those parts of the 
surface which begin to project ; the notches 
increasing the cutting action because they 
render the surface discontinuous, and _ pro- 
mote wear. Probably your correspondent 
could cause the stone to take hold, if he 
would hack it all over toa depth of a six- 
teenth, for this would promote change of 
the surface, and bring about in working a 
continuous break of surface, every notch 
being like the tooth of a saw or milling cut- 
ter. If alittle occasional treatment of this 
kind does not mend matters the stone 
probably too expensive, and should make 
room for one which will cost less in attention. 

Sometimes the trouble with a glazing 
grindstone is that the cutting particles are 
too small, and are therefore less easily broken 
out of their setting than they would be if 
of larger size. 
repetition of the fault above named, but will 
suffice to show that the trouble may be 
variously caused. A coarse-gritted stone 
usually termed soft may in reality be very 
much harder than a stone which glazes, 
although the coarse stone may be so easily 
crumbled. It crumbles, however, into grit, 
not into loamy sand. 

There are stones of fine texture which are 
soft all round; éhey wear quickly, and yet 
cut poorly, because their particles are not 
hard or angular, nor are they well cemented 
together. Such a quality is only suitable 
for soft objects, which would fill the pores 
of a hard stone, and their use must be very 
limited. 

In England the grit stones of the carbon- 
iferous rocks scem to be the source of all 
grindstones, though there are some beds of 
this rock, which, even if of a suitable text- 
ure, have the inseparable objection that they 
contain pebbles of quartzite, thus rendering 
the stone useless for grinding purposes. 

The moorlands of England consist almost 
wholly of such rocks, either outcropping by 
virtue of geological upheaval or left bare by 
their superior resistance to denuding action. 
It is not, however, from these sources 


1S 


Of course this is merely a 


that the useful stone is obtained, the source 
being more frequently a quarry at a lower 
level. Large numbers of grindstones are 
quarried thus in the county of Derbyshire, 
near Rowsley and Stanton. Geologically, 
the millstone grit comes beneath the coal 
seams, though it often does contain thin 
seams of little value. This deposit seems, 
however, to be almost peculiar to England. 

Berea, in Ohio, appears to be the chief 
American source of grindstones, but to what 
special formation the rock belongs I have 
no information. 

It has been brought to my notice that tal- 
low has been tried in place of water for the 
grinding of fine cutlery, and with advan- 
tage; but this information was published 
over fifty years ago, and I have no informa- 
tion as to its use at present. 

The use of grease appears, however, as 
rational as the use of oil on whetstones. 

Some one may perhaps try the plan, or 
has already done so. W. H. Booru. 
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Double Center Punch—Small Screw- 


driver. 
Editor American Machinist : 

Those of your readers who have much 
irregular shaped work to get out of sheet 
metal by drilling a series of holes around 
the required outline may be interested ina 
center punch that I use in laying out work 
of that As shown by the sketch, 
there isa small rod that is used asa guide 


nature, 


by placing it in the last mark made. This 
insures the center punch marks being 
equally spaced without very much waste of 


time on the part of the operator, and no 
cold chisel work has to be done, except per 
The upper 
piece is a loose fit on the guide, and is 
clamped to the main punch at such a height 
as to permit the guide punch to be slightly 
the lower when in its normal position. The 
lower piece is a close sliding fit on the main 
punch, and an easy driving fit on the guide. 


haps at the edge of the sheet. 





It can be made somewhat simpler than 
shown, by omitting the clamp and holding 
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the guide punch down on the work by the 
fingers instead of the spiral spring, but in 


that form it is not quite so convenient. 
When necessary to grind the main punch, 
it may be removed from the rest of the rig 
by loosening the clamp screw, but care 
must be taken to grind the point true with 
the body of the punch, if the original spac 
ing is to be maintained. Nearly everybody 
I show this to asks why I didn’t make it 
adjustable. I fail to see the necessity for 
this in drilling out irregular shapes. as in 
this class of work we are generally free to 
use any sized drill we choose, and we might 
just as well choose one to suit the punch as 
to make the punch adjustable, in order that 
it may suit some drill selected at random. 
Two or three of rigs for different 
spacings would, I think, cover all the re- 
quirements of an ordinary shop. For drill 
ing out a slot, it might be well to have it 
adjustable, and one way of doing this would 
be to grind the point of the main punch 

eccentrically, and set it around in 

the clamp according to the require. 

ments. 


these 


Another way would be to 
have the point of the guide punch 
eccentric, and have it a loose fit in 
the lower piece, with a set-screw to 
hold it where desired. Or, by hav 
ing both points eccentric, a greater 
range of adjustment would be ob- 
tained. 

I find that a very good way of 
drilling a series of holes is to drill 
every other hole, and then go back 
and drill the holes that were skip- 
ped on the first trip over the work. 
This counteracts, in a measure, the 
tendency of the drill to go where 
you don’t want it to especially if 
the drill is a trifle larger than the 
distance between the two points of 
the punch. 

The screw-driver shown herewith 
is one that I find very handy in 
taking 
pieces of work—for screws 


putting together or 
small 
L’’ diameter or less. 
the 
screw-driver, 


apart 





It is somewhat 
order of the watchmakers’ 
but with differ- 
ence—the watchmakers’ screw-driver 
usually of a diameter 
where the it, but 
I made mine with a hexagonal part 


on 
this 
is uniform 


fingers grasp 





of quite small diameter for use in 
running the screws in quickly, and 
a disk-shaped part of comparatively 
large diameter, by which to give 
the final The 
handle part is made of hard brass, 
and the blade of drill rod soldered 
in. The disk-shaped part prevents 
it from rolling around when laid 
Cx 


them twist home. 


down on a surface that is not 
actly level, and very often this is 
quite an item, 

WALTER GRIBBEN, 


Seeks Information, 
Kditor American Machinist: 
In making out a_ bill 
for machine work done 


to customer 
at 
it customary to charge the extra 
for 


night is 


time allowed a man the same rates as 
regular time, or to charge your customer 
just theamount of his wages? To illustrate : 


10 hours night work at 50c, per hour 85 00 
5 hours extra time allowed at 2c. per hour 1.25 
$6.25 

or: 
10 hours night work at 50c. per hour $5.00 


5 hours extra time allowed at 50c. per hour 2.5 


The rate 25 cents per hour is the wages 
paid the Is it to 
make an extra charge for running the en 
gine at night? What is the average cost 
per unit for running a machine shop? If 
you will kindly answer me the above you 
will greatly oblige. F. HALsEy. 


machinist. customary 





pe 
In our issue of Oct. 15 we illustrated and 
described ‘‘ Electric Motor Gearing,” patent 


ed by Leonard Atwood. We are requested 
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A New Engineering Laboratory. 


Communicated... 





Purdue University at Lafayette, Indiana, 
has just completed a laboratory for advanced 
The main 
building is 50x110 feet with monitor ceiling 
10 feet from the floor. 
connected 25x40 feet 
already on the ground includes a hundred 
horse-power Babcock & Wilcox boiler; a 
Harris-Corliss 


work in mechanical engineering. 
The boiler room 


1s 


The equipment 


triple-expansion condensing 
engine having cylinders 8, 15 and 22 in. 
diameter by 24 inches stroke, and arranged 
to give every facility for careful work in 
testing under a wide range of conditions; an 
85,000 pound Schenectady locomotive 
equipped with the Westinghouse system of 
automatic The is 


mounted upon supporting wheels carried by 


brakes. lecomotive 
shafts running in fixed bearings, in such a 
way as to allow its action to be studied and 
its performance tested while the engine is 
at any 
The power of the engine is absorbed 


running under any load desired 


speed, 
by Alden friction brakes of special design, 
tractive force 


and its is measured by a dy 


namometer connected with the draw-bar. A 
Sturtevant steam blower mounted above the 
stack, but not in pipe connection with it, 


takes up and carries off whatever may come 
out of the locomotive stack. These larger 
machines are thoroughly equipped with all 
accessory apparatus 

There is an experimental stand-pipe in 
which may be maintained any desired head 
for hydraulic experiments, and in connection 
therewith are high-level and low-level tanks 
with weir plates between. There are two 
large Morris centrifugal pumps and a No. 5 
Dean steam pump; several injectors; a thir- 
teen-inch Leffel water wheel; several sets of 
weighing tanks, besides much smaller ap 
paratus for this line of work. There is, also, 
a 100,000 pound Olsen testing machine for 
the 
2,000-pound Olsen cement tester; a 10 horse- 


50 


determining strength of materials; a 


power transmitting dynamometer; a 


horse-power Alden friction brake, and 


large amount of small miscellaneous appa 


a 


ratus. 
The equipment of the new building, add 
ed 


chinery 


the extensive outfit of tools and ma- 
to the department of 
practical mechanics, enables Purdue to offer 


to 


belonging 


large facilities to students in mechanical en 


gineering. 


a ee 
Coal Burnt on the Atlantic Steamers, 
The steamship ‘* Majestic,” on her first 


record passage, is said to have maintained a 
speed of 20.1 knots, and burning 220 tons 
indicated 
The ‘‘ City of Paris” 
is accredited with 260 tons of coal during her 


of coal each day; her engines 


19,500 horse-power 


voyages which she is at present making, and 
194 


knots ; but her indicated horse-power is less 


her average speed is said to be about 


than that of the ‘‘ Majestic.” Reckoning 
2,240 pounds per ton, the coal consumption 
of the ‘‘ Majestic,” according to the fore- 


going figures, is 1.05 pounds per indicated 
remarkable 
economy of fuel; in fact, these figures would 


horse-power, which shows a 
seem to indicate that there is a mistake some- 


where. It is claimed that during a recent 
voyage the coal consumption of the ‘‘ City 
of Paris” 


both main engines and all auxiliary power. 


was only 240 tons per day for 


But her total horse-power and the necessary 


deduction for the auxiliary power is not 
viven 
—-_ 
Erratum, 
Mr. John CC. Trautwine, Jr., 3301 Haver- 


ford street, Philadelphia, has published a 
little slip noting a mistake that appears in 
Trautwine’s Civil Pocket-book. 
It will undoubtedly be in the interest of 
engineers to secure this note. 


Engine ers’ 
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It is reported that the output of sorghum 
sugarin Kansas and beet sugar in Nebraska, 





to state that the address of the patentee is| Utah, and California for the present season 
| will reach fully 27,000,000 pounds, 


P, O. Box 1827, Bridgeport, Conn, 
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Stationary Engineers. 


Just now is the time of year when associa- 
tions of stationary engineers should begin 
their winter’s work in earnest. These asso- 
ciations base their usefulness mainly upon 
being educational factors, and the long, cool 
evenings now ensuing should, and un- 
doubtedly will, prove an incentive to ac- 
tivity. 

The art of stationary engine running is, it 


lis true, one that cannot be learned otherwise 
‘than by actual practice, but such schools as 


the numerous societies of stationary engi- 
neers can organize may be a wonderful help 
in perfecting the members in the art. When, 
for example, fifty working engineers meet 
together at stated intervals, their collective 
information represents a vast amount of 
Nearly every one of them has 
solved some problem in the line of his work 
that the others have not solved, and the 
point should be to bring this out for the 
benefit of all. 

Too much dependence is placed, in engi- 
neers’ societies as in all other similar socie- 
ties, on eminent lecturers. Lectures by such 
men should by no means be despised. On 
the contrary, the services of men competent 
to give information should always be ob- 
taincd when at all practicable. But this 
should not be the entire orthe principal aim 
of engineers’ associations. Their meetings 
should be so conducted as to bring out, 
from time to time, the combined knowledge 
of the membership on the diverse points 
connected with the business of competently 
managing a steam plant. 

The number of stationary engineers in 
this country is not known, but it is many 
thousands. 
into use that those who manage its use have 
come to be a large army. And just as in 
every branch of business the supply mects 
the demand—meets it frequently in a way 
just about as a machine shop or a foundry 
could be filled with laborers—so the demand 
for engineers is met. But this is not the 
way the demand for engineers should be 
met. Not only for economical reasons, but 
for reasons of safety, good men—men who 
have made a study of their business—are re- 
quired, 

A good deal of harm has been done the 
steam engineers by the builders of engines 
who have made a point of advertising that 
their engines did not require an engineer to 
No steam engine can be 


Steam has grown so rapidly 


operate them. 
properly operated without the services of an 
The assumption that a steam en 
zine doctor can come around once in a while 
and make everything right 
The engineer must be the doctor, with his 
finger always on the pulse of his patient. 
There is no school, properly speaking, for 
stationary engineers. If there were such a 
school it could no more make a stationary 
engineer than a law college could make a 


engineer, 


is fallacious. 


competent lawyer, or a medical college a 
Either one of the institutions named 
can grant a diploma, but so far as compe- 
tency is concerned it amounts to very little. 
Men employ the lawyer who manages their 
cases well, or the doctor who prescribes the 


doctor. 


right medicine for the case in hand. Lawyers 
and doctors alike learn by experience—by 
their own experience, and by the experience 
All learn largely by the experi 
ence of others, And this should be the case 
with stationary engineers. They should 
patronize the meetings of their associations, 
giving and receiving information. 


of others. 


It is astonishing how much may be accom- 
plished in this way. Asan example, the 
writer recently had the pleasure of attend- 
ing a meeting of stationary engineers at 
whicha member brought up a case of some 
trouble in steam heating in a large building. 
And he does not hesitate to say that the in- 
volunteered by the members 
more comprehensive in its 


present was 


|scope than that which could be obtained 
| through any book ever published on the 


It was the united 
efforts of all to help an individual out of his 
trouble. 

There is one other thing that comes in 


this That is the status of 


connection, 


in 


employers in relation to the purely educa- 
tional societies of stationary engineers. Em- 
ployers are by no means bound to assist in 
the education of their engineers. Men get 
pay for what they know and can do; but 
there is nothing that so helps a man along 
and nerves him for better effort, as the 
knowledge of the fact that the man who 
pays him bis salary, or wages, appreciates 
his efforts to always do better. It may bea 
curious fact, but it is a fact, nevertheless, 
that a man who receives the pay of another 
likes to know that his services are appreci- 
ated. Now when employers of steam engi- 
neers—or any other class of men, for that 
matter—see their men trying all the while 
to do better, spending their leisure time— 
perhaps burning the midnight oil—in be- 
coming more proficient in their business, or 
in correcting some evil, it is as certain as 
anything can be that these men will appre- 
ciate some encouragement in what they are 
doing. 

When an employer forgets this he makes 
a mistake—not a small mistake, but a large 
one. ; 

To apply this to the stationary engineer, 
when his employer fails to recognize the 
fact that his engineer is working with all his 
energy, and to the extent of his ability, to 
reduce the cost of running his plant, he 
misses an important point. 

The moral we draw from this is that the 
employer should co-operate with his engi- 
neer or engineers in giving him or them 
such encouragement as he can in perfecting 
his or their knowledge in the use of steam. 

To put it more plainly, the employer of 
stationary engineers should encourage the 
societies of stationary engineers that have 
for their object the perfection of their mem- 
bership in the production and utilization 
of steam. This granted, there is no better 
way to accomplish the end than 
ployers to be present at the open meetings 
of such associations, and to freely express 
their views on the subjects under discussion. 


for em- 


Night Work. 


Elsewhere we publish a communication 
relating to charges that should be made by 
a jobbing machine shop for work done for 
their customers at night. This is one of 
the puzzling questions that bas many times 
come up to the managers of jobbing shops. 
For example, there is the wear and tear of 
the general machinery of the shop, which 
somehow the owner must get paid for. 
Then there is the cost of fuel, and the wages 
of the engineer—at overtime rates—all these 
things help to complicate the problem. 

Such work, where one or two men work 
at night ona job that requires the use of 
power, is the most perplexing of any that 
can come to the foreman of a machine shop. 
Perhaps he finds it incumbent upon him- 
self to loiter around for some hours watch- 
ing the progress of the work. 
before stated, the cost of running the en- 
gine must somehow be accounted for, or 


Then, as 


the balance will be on the wrong side for 
the employer. 
must be lighted to enable the work in hand 
to be done. 

With considerable experience in this line 
of work, we must confess to never having 
arrived at a satisfactory solution of the 
problem. It was always an effort to strike 
a mean between a loss to proprietor and a 
charge that would seem exorbitant 
parties so unfortunate as to be obliged to 
have their repair work done at night. 

It is probable that every jobbing shop in 
the country makes some distinction between 
regular and transient customers. But in 
either case, so far as our experience goes, 


And a good deal of the shop 


to 


these small night jobs are a loss to all par- 
ties concerned; the customer pays a big 
price for his work, and the proprietor sel- 
dom gets paid for doing it. 

There may some general plan for 
charging for night work, with which we are 
not acquainted. If this is so, we shall be 
pleased to publish it for the benefit of our 
correspondent, and others. We commend 
the letter of our correspondent to the care- 
ful consideration of our readers. 


be 








The Men Complain. 


In the modern construction of warships 
the comfort of the men has come to bea 
matter of secondary consideration. The 
armament and the machinery —almost infi- 
nite in its parts and purposes—covers about 
all the available space, and ‘‘Jack” must 
take his quarters where there is no room for 
anything else. This he quite naturally ob- 
jects to; hence it is getting to be a matter of 
difficulty, not to say impossibility, to prop- 
erly man some of our new cruisers. 

It seems to be quite inthe nature of things 


for the naval architect to deal with any- 
thing besides the comfort of the men. He 


looks after the special mechanical appliances 
and the like, apparently forgetting that to 
work these appliances a superior quality of 
men are required, and that the kind of men 
needed must be given decent quarters, or 
they will not be forthcoming. 

In the early days of our navy it was 
manned by men fully up to the require- 
ments, but the requirements now are quite 
different from what they were then. Fight- 
ing on our war vessels will, in the future, 
depend largely upon machinery and _ its 
proper handling. It wil! not be a case of 
one-man or a dozen men’s power. It will 
depend upon the possibility of getting the 
right kind of men to bandle the modern 
machinery of a warship. And these men 
cannot be had unless they are treated with 
common decency. The Government must 
first do its duty, then the rest may be left 
to the citizens. 

At present there is great complaint about 
the quarters on some of our new cruisers. 
This complaint is so great that men will not 
enlist in the navy unless assured what ves- 
sels they are to be assigned to. The com- 
plaint isone that should be looked into, with 
a view to remedying the trouble. 

SS 

We are in this country accustomed to the 
belief that the hours of labor are materially 
less in Britain than they are here. And this 
in the main is probably true. But, afterall, 
the matter of supply and demand seems to 
operate there about the same as here. For 
instance, arecent parliamentary inquiry into 
the hours worked by railroad employes in 
Britain appears to show that such men work 
considerably more hours there than here. 
The reason for this is that railway service is 
exceedingly popular there, and men seem 
willing to work any number of hours that 
the cupidity of the company demands. 

At first thought it may appear that this 
matter—the hours of labor—should be set- 
tled by the contracting parties; but a little 
further consideration shows the fallacy of 
such reasoning. The public has rights in the 
matter which must be secured by legislation. 
Trainmen who are on duty sixteen or seven- 
teen hours of the twenty-four—persistently 
—cannot properly attend to their duties. 

But legislation in the matter is likely to 
be at fault. 
it is better for all parties that railroad men 


There may be instances where 


should be on duty for sixteen or more hours 
temporarily. But when thisis the case this 
working time should be supflemented by a 
corresponding long period of rest. 

Railroad companies can, perhaps, make 
more money by working their men excess- 
ively long hours, but the public has an un- 
doubted right to object to this. 

- ~~ 

Our contributor, Mr. John J. Flather, who 
has been connected with Lehigh University, 
at Bethlehem, Pa., has accepted the position 
of Professor of Mechanical Engineering at 
Purdue University, Lafayette, Ind. This is 
a promotion for Professor Flather, and we 
believe one that is well deserved. 

% 





ae 

The plan of heating feed water for boilers 
by steam direct from the boiler appears to 
It is an 
old plan in this country, Neatie & Levy, of 
Philadelphia, having employed it at least 
twelve | and we never heard 
that they claimed any invention in the mat 
ter. 
in fuel in feeding water to a boiler, even 


have been re-invented in England. 


years ago, 
There appears to bea slight saving 


though the water is heated by direct heat, 
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and the plates are saved from the strain of 
expansion and contraction. 
ss 

It is expected that the launch of the new 
cruiser ‘‘ New York,” which will occur at 
the yard of the Cramps, some timein Novem- 
ber, will be a big affair. It is intimated that 
a special train will be run between New 
York and Philadelphia on the occasion. 











5 eg TIONS a 
{juES SWERS. 





Questions of general interest elites to ilies dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 


(453) O. E. P., New York, writes: A 
street railway party speaks in a letter about 
a 45 degree curve. What is the radius of 
this curve in the center of the track ? A.— 
Approximately 127 feet 4 inches. 


(454) H. E. B., Fairfield, Me., writes: 
Please inform me where there is a school 
that fits men to be marine gngineers, and 
where I can obtain books for home study. 
A.—Your first question is indefinite ; if you 
mean to learn engine running, there are no 
schools in which this is taught: the designing 
and construction of marine engines is taught 
in many of the technical schools, of which 
there are a number in different parts of the 
country. For books, see answer to Ques- 
tion 380, in our issue of August 20, 1891. 


(455) W. J. C., Owen Sound, Ont., asks : 
In which of your issues treating on Modern 
Locomotive Construction is slide valve set- 
ting explained? A4—April 30, May 14 
and 28, 1887. 2. Which do you consider to 
be a good work on the valve and link motion ? 
A.—Slide Valve Gears, by F. A. Halsey, isa 
good book and suitable for practical men ; 
but it does not treat on the link motion. 
Valve Gears, by H. W. Spangler, is another 
good book; this treats on valves and links, 
but in order to understand it you must have 
a fair knowledge of the higher branches of 
mathematics. 

(456) J. R. G., Forest City, 
I am making a brass whistle, 
know positively as to its dimensions. 








Pa., writes: 
but I do not 
The 


bell is 16 inches long, 64 inches outside 
diameter. Will an internal diameter of 53 


inches give too great a thickness? A.—The 
internal diameter is too small; we should 
make the thickness at the top of the bell 
about 4 of an inch, and reduce it towards 
the bottom to about ,4; of an inch by taper- 
ing the inner surface. 2. What should be 
the steam space in the bow] from which the 
steam strikes the bell? A.—About ,', of 
an inch. You will find a drawing of a 
whistle in our issue of September 19, 1889. 


(457) H. F. W., Zacatecas, Mexico, writes: 
Please inform me how far a man can go 
under water with the proper diver outfit in 
a shaft of 400 meters by 4 meters square. 
A.—In a diving-bell, men, after some ex 
perience, can readily work for several hours 
aut a depth of 51 feet, or under a pressure ot 
24 atmospheres, or 374 pounds per square 
inch. But at 9) feet deep, or under 3.64 
atmospheres, or nearly 55 pounds per square 
inch, they can work for but about an hour 
without serious suffering from paralysis, or 


of 


even danger death. Still, at the St. 
Louis bridge some work was done at a 


depth of 1103 feet; pressure 63.7 pounds 


per square inch.—T7rautwines Engineer's 
Pocket-book. 2. How much will an outfit 
cost? A.—Write to manufacturers. 

(458) G. P. D., Vina, Cal., writes: 1 


would like a little information in regard to 
a test of the compound engine described in 
your issue of September 24, current volume. 
You say that the engine working under 
given conditions developed a horse. power 
on 174 pounds of steam per hour. What is 
meant by 174 pounds of steam? Do you 
mean pressure? Or do you weigh the 
steam ’ I[ have seen these words used sev- 
eral times in your paper, but 1 could never 
understand it. I shall be pleased if you 
will enlighten me on the subject. A.—By 
174 pounds of steam is meant a quantity of 
steam weighing 174 pounds; it does not 
refer to pressure. Since the weight of this 
quantity of steam does not change by con 
verting it into water, we may use the word 


‘water” in place of ‘‘ steam,” and in the 
above instance say that the engine will 
develop a horse-power on 174 pounds of 


The weight of steam or water used 
per horse-power is computed from the 
quantity of feed water, which is carefully 
measured before it is fed into the boiler. 


water. 














(459) A. D., New York, writes: I am 
about to build a boiler for an engine with a 
cylinder 34 inches diameter and 4 inches 
stroke. The boiler will have ten sections 
containing 100 feet of 1-inch pipe. Each 
section consists of a vertical pipe 2 inches 
diameter, and the pipes of 1 inch diameter 
and 24 inches long are screwed into it at 
right angles ; the other ends of each pair of 
the 1l-inch pipes are connected by return 
bends. The ends of the 2inch pipe are 
connected to a mud drum below, and to a 
steam drum above. Grate surface is 20x22 
inches, and the distance from top of grate to 
lower tubes is 12 inches. This boiler and 
engine is for a small steam launch similar to 
the one described in your paper. Please 
let me knowif the boiler will answer the 
purpose ? A.—We believe it to be a very 
poor boiler, because the horizontal position 
of the linch pipes will greatly retard the 
circulation, which may le: ud to serious conse- 
quences. It is also rather small for the en- 
gine. You will obtain better results with 
a vertical boiler of the proper proportions. 


(460) J. C., Crawfordsville, Ind., writes: 
Please give rule for finding the safe work- 
ing pressure of boiler flues "2, 3 and 4 inches 
in diameter. A.—The following formula is 
given by D. K. Clark for computing the 
collapsing superficial pressure in pounds 
per square inch on solid drawn iron tubes 
up to 6 inches diameter; thickness from 7; 
to » of diameter. 

112,000 
a as — — 12,000) 


in which p denotes the superficial pressure 
in pounds per square inch, and ¢ and d the 
thickness and the diameter in inches. To 
illustrate: What will be the collapsing 
pressure of tube 2 inches in diameter, the 
thickness of metal being .083 of an inch? 
Substituting in the formula for the symbols 
their values, we have 


(112,000 
p = .088 ( 2 — 12,00) 


pounds. In practice we should not allow 
more than ;'; of the computed pressure on a 
tube. Length, being an uncertain quantity, 
has been omitted. 


(461) G. H., Albany, N. Y., writes: 
inform me what solution I can use 


p= 


= 3,652 


Please 
to re- 


move the sand scale from brass castings 
just after they are cast and removed from 
the flasks. .4.—Make a solution of two 


parts of water, two of sulphuric acid, and 
one of nitric acid. Mix these as follows: 
First mix the water and sulphuric acid, and 
let these cool; then add the nitric acid; 
when this solution is cool it will be ready 
for use. Dip the castings, which are to be 
cleaned, in the solution, and withdraw them 
quickly ; repeat this operation until the 
castings are bright; rinse in cold water, 
then in hot water, and finally throw them in 
sawdust to dry. If you simply wish to 
clean the castings without giving them a 
bright color, put them in a rattle-box with 
some gravel, and run the box half way im- 
mersed in water, 2. What kind of oil is 
used in mixing core sund?’ A,—Linseed 
oil is sometimes used. But generally a mix- 
ture of flour, rosin and beer in the proper 
proportions to suit the kind of work will 
answer all purposes. We know of a large 
brass foundry where oil is never used. 


(462) W. J. D., Painesville, Ohio, writes : 
The tracing enclosed represents a screw- 


wheel for a boat; the lead of each wing is 
2 feet 24 inches, making 8 feet 10 inches for 
the 4 wings. At 50 revolutions pcr minute, 
how many fect will it advance? The red 
line represents the water line. I make it 
441 teet 8 inches, but I think it must be 
more. A.—We understand your tracing to 
represent a disk 8 feet diameter, with 4 
blades attached to its periphery ; each blade 
extends arcund one-quarter of it, the total 
diameter of the wheel being 9 feet 2 inches. 


Since the entering edge of the blade is 2 
feet 24 inches in advance of the rear edge, 


it follows that the pitch of the blades is 


8 feet 10 inches. If there is no slip, the 
wheel will advance at 50 revolutions 8& 
10° « 50 = 441 feet 8 inches, and so far 


your figures are correct. But we notice 
that not one-half of the wheel is immersed ; 
this will result in drawing a certain amount 
of air down with the blades, and cause the 
wheel to race; under these conditions the 
wheel will probably not advance more than 
300 feet, if that much, in making 50 revo- 
lutions. Much of the power of the engine 
will also be expended in overcoming tric- 
tion, so that on the whole the design of the 
wheel is a very poor one. 


(463) W. K., ——, asks: Is there any 
way of determining the diameter and pitch 
of a propeller when the speed of the ship 
and the horse-power of the engine is given ? 
A,—lt is difficult to give rules for comput- 
ing these dimensions which shall give satis- 
faction in every case. Opinions differ 
widely on the subject, and many men of 
ability have spent time and money making 
researches, and yet, with the present knowl- 
edge of the subject, mistakes are sometimes 
made in designing a propeller by very able 





engineers ; much.is always left to the ex- 
perience of the designer. The propeller 
should always be fully immersed; hence 
its diameter should always be less than the 
draught of water at the stern. The follow- 
ing rule for computing the diameter is fre- 
quently used: 


‘TI. . P. 
(Px R)3’ 
indicated 
and R the 
minute. For 


Diam. of screw = 20,000 « / 


in which J. H. P. denotes the 
horse-power ; P the pitch in feet, 
number of revolutions per 
computing the pitch, we have 


737 YT. Me? 
x ‘ 

R Vv dD? 

in which D denotes the diameter of 

propeller in feet; 

the same as before. 


Pitch of screw = 


the 
the other notations are 
The constants of 20,000 


and 737 in the foregoing formulas change 
with different classes of vessels, and ex- 
perience only will avail in making the 


proper choice of constants. Is it practi- 
cable to run a propeller wheelas fast as 1,200 
to 2,000 revolutions per minute? A.—No. 
3. Is it true that a propeller running at a 
very high velocity will simply cut the water 
without tending to move the ship? A.— 
At very high angular velocity the propeller 
will have a slight tendency to move the 
ship, but by far the greater power will be 
expended in churning the water. 


(464) E. B., Erie, Pa., asks: What should 
be the thickness of a wrought-iron ring 44 
inches inside diameter, and 24 inches wide, 
to resist stretching due to the pressyre of 
88 screws 8 inch diameter, tapped radially 
at equal distances through the ring, the 
force on the screws to be as great as they 
can stand, without twisting off? Please 
give formula. A.—In a case of this kind, 
the thickness of the ring is determined by 
the number of threads re quired in the metal; 
this thickness will be greater than is neces 
sary to resist pressure due to the screws. 

How much will a 6-inch steel shaft deflect 
from its own weight, one end being 10 feet 
from the support? Kindly give formula. 
A.—We may consider this to be a beam sup- 
ported at one end, and uniformly loaded, the 
load being equal to the weight of shaft. 
The formula for determining the deflection 


of a beam of this kind is 
ina (1) 
| i ae ES 


in which d denotes the deflection in inches; 
W the weight in pounds; / the length in 
inches; # the modulus of elasticity, and 
ZT the moment of inertia of the cross-sec- 
tion. The value of J is found by multi- 
plying the fourth power of the diameter of 
the shaft by .049. Thus, the diameter being 
6 inches, the moment of inertia will be equal 
to6xX6x 66x .049 = 63.5. The weight 
W of the shaft is 955 pounds, and the 
value of # 25,000,000. Substituting in 
formula (1) for the symbols their values, we 
have 

a: 955 « 1208 

63.5 x 25,000,000 « 8 

inch, nearly. How deep should be the 
ratchet thread on a screw 1% inch diameter, 
4threads perinch ? Also how wide should 
the tlats be, or would it be stronger to have 
the threads come toa sharp point ? A.—In 
the ratchet or buttress thread, one surface 
is normal to the axis of the screw like the 
square thread, and the other surface cut 
to an angle of 45 degrees to the normal one. 
If the threads come toa point at top and 
bottom, the depth of the thread will be 
equal to the pitch; but there is no strength 
gained by making the threads pointed ; we 
should leave a flat surface at top and bottom, 
making the depth of the thread equal to 
oy Of the pitch. 
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Trunswent Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 


Saturday morning Sor the eneuing week's issue. 


George B. Grant—Gear Wheels. 

Link-Belting and Sprocket Wheels. 

send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N. Y. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

*“Bradley’s Power Hammers, the best in the 
world.”’ 20 sizes. Bradley & Co., Syracuse, N. Y. 

“The Bulldozer,’ a new departure; forging by 
pressure. M’f’d by Williams, White & Co., Moline, Ll. 

Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 8 Spruce St., New York. 

Davis Key-Seating Machines kept in sock by 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 

Ice and Refrigerating Machines, 170 sold, and all 
successful. David Boyle, 521 Monroe St., Chicago, Ill. 

Selden Packing for stuffing-box, with or without 
rubber core, Randolph Brandt, 38 Cortlandt St., N.Y. 

Crank Pin Machines. Pedrick & Ayer, Philadel 
phia, Pa. 

Planer Chucks—Greenwood's Universal 
& Ayer, Philadelphia, Pa. 


See p. 20. 
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Light Special Machinery and Tools to order. The 
Meriden Machine Tool Co., Meriden, Conn. 

$13.00 I. Dea L. Drawing Stands. The original. 
Send for postal. W.S. Rogers, Troy, N. Y 

To get the best work out of a Star Hack Saw, 
bear down heavily, and draw it very slowly. 

S. A, Smith, 23 So. Canal St.. Chicago, Ill., agent 
for Appleton Mfg. Co.’s Emery Grindimg Machinery. 

Our Automatic Gear Cutting Machine will increase 
production 50%. The Superior Mach. Wks , Clev’d, O. 

Boston Gear Works, Boston, Mass. Gear cutting 
of every description ; noiseless gears a specialty. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 

For the latest improved Eccentric Hook, Con- 
necting Rods and Stub Ends, address T. C. Dili Ma 
chine Company, Philadelphia, Pa. 

S. W. Card & Co., Mansfield, Mass., make every- 
thing in the line of Taps and Dies. S. A. Smith, 23 
8. Canal St., Chicago, Western Agent. 

For the Latest wR Diamond Prospecting 


Drill, address the M. C. Bullock Mfg. Co., 138 Jack- 
son St., Chicago, Il. 

Save small iron from foundry refuse. It pays. 
Use the Woodruff Pat. Separating Machine, Audu- 


bon Machine Works, New Haven, Conn. 

‘Twenty Years With the Indicator, 
ae. Jr. 10,100 sold. Price, $2.50. 
seller; take no other. 

For Sale—One_ 15 H. P. Double Cylinder, Double 
Drum, Friction Horizontal Hoisting Eng. with Boil- 
er and fixtures; new. W. P. Davis. Rochester, N. Y. 

Self-adjusting Hand-Screw for Pattern and Cabi- 
net Makers, Wood Workers. etc. Sample by mail 
for 50 cents. Wm. H. Denney, Lancaster, Pa. 

Valuable Books for Machinists and Engineers 
Send for complete Catalogue to Norman W. Hen 
ley & Co., 150 Nassau Street, New York 


> by Thomas 
Orde r of book- 


25'" ‘Only Drill Press built on 

32” ‘Ko-rekt’ principles, 

a’ even if they come from Jersey.” 

42/" Gould & Eberhardt, New Ark, N. J 

The price of the No. 1 Universal Milling Machine 
without: Overhanging Arm, made by the Brown & 
Sharpe Mfg. Co , Providence, R. 1., is $480. Price of 


the Machine with Overhanging Arm $495. Previous 
prices. $550 and $585, 

Complete treatise on Screws and Screw-making, 
with clear and concise explanation of the me thods: 
% illustrations. Price, $1.25 postpaid. E & F. 


Spon, 12 Cortlandt Street, New York. 

“Hawkins’ Calculations for Engineers,’ 10 Parts, 
He. each, hound, $250; Catalogue free: Thee. Au 
del & Co., Pubs., 91 Liberty St., N. Y. 


De Lamater Screw Propeiler Wheel, made only by 
= Samuel L. Moore & Sons Co, E lizabethport, N, 

, Who have purchased from C. H. De Lamater & 
06. New York, all their patterns, books of record, 
gauges, ete Location and equipment well adapted 
for Ile avy Steamship Repairs, 

Club Rates.—If no one is getting up a club for the 
AMERICAN MACHINIST in your tewn or establish 
ment, send for Circular of New Club Rates, and try 
it yourself. Address AMERICAN MAcuintist, 96 Ful 
ton St., New York. 

‘Binders’? for the AMERICAN MACHINIST. Two 
styles—the ‘**Common Sense,”’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 

*New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma 
chinist Publishing Co., 96 Fulton St.. New York. 

“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2. 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York 
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bolt, la. 


is talk of an electric light plant at Ode 
P. Tancreer & 
shops at Morg 
The 
ditions to its ordnance 
The National and Machine 
hus been organized at Louisviile, Ky. 
The Hamilton (Ont.) Light and Power Company 
will erect a $4,000 brick power house. 


Company are erecting machine 


an, Texas, 


Bethlehem Tron Company is making big ad 
works. 


Foundry Company 


The Lexingten (Ky.) Foundry Company will 
rebuild its stove foundry, recently burned. 

Efforts are being made to interest foreign capi 
talists in the erection of a cotton-mill at Opelika, 
Ala, 


Work has been the Becker Manufac- 
turing Company’s mill to be erected at Fitchburg, 


Mass 


begun on 


The old slipper manufactory, on Broadway, 
Bangor, Me., is to be occupied by a machinery 
plant. 

The Ohio Car Weeel Foundry Company, of To 
ledo, O, has been incorporated with a capital of 
$50,000, 

The H. Frank Steel Range Company, of Cleve 
land, O., has been incorporated, with a capital of 
$25,000, 

The St. Paul & Duluth road will erect a $50,000 


steel viaduct over its right of way on Lake avenue, 
Duluth. 

The Electric Crane 
Muskegon Heights, 
pletion. 


Company's new 
Mich., 


buildings, at 
are rapidly nearing com 


The Illinois Malleable Lron Company, of Chicago, 


has filed certificate increasing its capital stock to 
$200,000 

J. A. Colvin, iron founder at Worcester, Mass 
will erect a new boiler house 54x18 feet, two sto 


ries high. 

The Sperl Steam Heater Company, 
na, Pa., is talking of erecting 
chine shop next season 


of Susquehan 


anew and larger mu 
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The Hurlburt Rogers Machine Company contem- 
plate the erection of a new manufactory at Sud- 
bury, Mass. 


The plant of the Berlin (Conn.) Bridge Co. now 
covers twelve acres and nearly a thousand hands 
are employed. 

Some further additions are to be built to the 


Farrell Foundry and Machine Company's plant, at 


Ansonia, Conn. 

A $25,000 stock company will, it is stated, be or- 
ganized for the purpose of erecting a cotton-mill at 
Gold Hill, N.C. 

The Norton Iron Company, of Dorchester, Mass., 
is reported as to move to more commodious quar- 
ters at East Everett. 

Wooster & Wilcox will operate a foundry and 
machine shop at Winsted, Conn., where a suitable 
plant is being erected. 

The Thomson-Houston Electric 
Cincinnati, Obio, has franchise to erect 
light plant in Hopkinsville, Ky. 


Company, of 
electric 


The Wiiliams Engine Company has been incor- 
porated, with a capital stock of $50,000, to build the 
Williams engine at Baltimore, Md. 

Tool works are reported as to be established in 
Moundsville, W. Va. The Moundsville Mining and 
Manufacturing Company is interested. 

A new car wheel, recently patented, has a bright 
future. Capitalists are erecting a large shop for its 
manufacture, in West Indianapolis, Indiana. 

The new plant of the Lookout Iron Company, at 
Harriman, Tenn., which has a daily capacity of 
80 tons of finished material, has been completed. 

The Superior Land Roller Company has pur- 
chased land at Gouverneur, N. Y., it will 
erect a building for the manufacture of its goods. 


where 


Albert Pearre, John Waters, J.S. Boyd and others 
have incorporated, at Baltimore, Md., the Southern 
Electric Company, with a capital stock of $50,000. 

Sutherland & Blackman are reported as erecting 
an addition to and as to put new machinery in 
their iron foundry and machine shop at Tallapoosa, 
Ga. 

It is reported that a settlement of the affairs of 
‘the Talladega Iron and Steel Company will shortly 
be reached, and their blast furnace put in opera- 
tion. 

The plant of the Willson Aluminum Company, 
recently organized, now in course of construction 
at Spray, N. C., will have a capacity of "400 pounds 
daily. 

It is stated that efforts are being made to raise 
$3,000 among the citizens of Port Washington, 
Wis., toward the establishment there of a brass 
foundry. 

The Columbia Phosphate Company has been or 
ganized by South Carolina capitalists, to develop 
phosphate mines and erect a phosphate plant at 
Columbia, Fla. 

The Ashland (Ky.) Steel Company’s Bessemer 
steel plant, previously reported, has been com- 
pleted, and will shortly be put in operation; daily 
capacity 400 tons. 

The Paragon Mfg. Company have been incorpor- 
ated at New Haven, Conn., with a capital stock of 
$16,000. The company will manufacture hardware, 
tools and specialties. 

The Florida Pebble Phosphate Company, Kissim- 
mee, Fla., has lately increased its capital stock from 
$50,000 to $100,000 to purchase more phosphate 
lands, erect plant, ete. 

Mr. Harrison Soule, of Rochester, N. H, has re 
cently purchased additional land adjoining his ma 
chine shop, and contemplates making an addition 
to his iron and brass foundry. 

Plans have been prepared at Detroit, Mich., fora 
foundry and machine shop for the Brush estate, 
W. G. Thompson, trustee, to be of brick, 41x91 feet, 
three stories, and to cost $8,000, 

P. L. Marden & Bros., of Oshkosh, Wis., are cor, 
responding with Mayor May relative to the estab- 
lishment of a factory for the manufacture of 
asphalt pavement in Augusta, Ga. 

The Canda Manufacturing Company will estab- 
lish extensive car building works at Carteret, N.J., 
which it is claimed will be the most thoroughly 
equipped of its kind in the country. 

The Wallis Foundry Company, of Girard, Ohio, 
are making a number of improvements in their 
foundry, in order to keep pace with the demands 
made on them for their manufactures. 

At Holyoke, Mass., plans have been prepared for 
a bicycle factory for the Keating Wheel Company, 
M. H. Whitcomb president, to be 60x230 feet, four 
stories, built of brick, and cost $30,000, 

The capacity of the machine shops of the Missis- 
sippi Valley road at Paducah, Ky., is to be doubled 
very soon. The shops in that city are entirely too 
smali for the work, which is steadily increasing. 

The Oliver Iron and Steel Company, at Pittsburgh, 
Pa., will shortly vote on increasing its capital stock 
$400,000, to reimburse the company for improve- 
ments and to provide additional working capital. 


The Norwalk Machine Works at Norwalk, Ohio, 
have consolidated with the Star Drilling Company, 
of Akron, Ohio, and the operations of the two 
concerns will hereafter be carried on at the latter 
place. 


The recently organized Wichita Falls Iron Works 
of Wichita Falls, Texas, will operate general repair 


It is stated that the Manganese Coal and Iron 
Company, of New Castle, Va.. contemplate the 
construction of a blast furnace for making pig-iron 
and a furnace for making spiegeleisen in the near | 
future. | 

W. P. Davis, Rochester, N. Y., publish a 
large illustrated sheet. upon whichis shown a great | 
variety of machine tools, boilers, engines and sup- | 


plies generally, sold from their salesrooms in| 
tochester. 
The Courtwright Manufacturing Company, of 


Detroit. Mich., manufacturer of railroad band-cars 
and other supplies, will soon remove its works to 
Benton Harbor, where land has been purchased for 
new works. 

The new plant of the Lookout Iron Company has 
Harriman, Tenn., and consists 
of twenty sing.e puddling furnaces and three trains 
of rolls, and has a daily capacity of eighty tons of 
finished material. 


been completed at 


Efforts are being made to organize a company to 
build an iron furnace in McMinn County, Tenn., to 
utilize the product of the McSpadden iron prop- 
erty, which is now being developed by J. T. Har- 
ris, of Birmingham, Ala. 

The Victoria Iron Works, capitalized at $25,000, 
have been incorporated at Wichita Falls, Texas. 
J. G. James is president, J. A. Kemp vice-president, 
and S. B. Morrison secretary. The company will 
add a foundry toits works. 

The Star Drilling Company, of Akron, Ohio, has 
increased its capital stock from $50,000 to $100,000. 
This company recently bought out the Norfolk 
Foundry and Machine Company’s plant at Norfolk, 
Va., and will move it to Akron. 

The Steele Signal Company, of Chicago, has been 
incorporated, with capital stock of $1,000,000, for the 
manufacture and sale of railway signal appliances 
and other mechanical devices. The principal 
stockholders are James W. Steele and Wm. F. 
White. 

Ground has been broken for the Lufkin Rule 
Company’s new factory at Saginaw, Mich. The 
main structure will be 165x41, with a 30x50 foot 
ell, It will be of brick, with stone foundations, will 
be two stories high, and will have 16,000 feet of 
floor space. 

The Stanley Works (New Britain, Conn.,) have 
just moved into their new building, which connects 
with and forms an important addition to their old 
works. The new building five six 
stories high, built of brick and adapted specially 
for their use. 


is some or 


The Elevated Tramway Co. has been incorpor- 
ated by Chicago parties, for the construction of ele- 
vated tramways and appliances, on the Kelliher 
system. The capital stock is $125,000. The incor- 
porators are A. T. Kelliher, John W. Bennett and 
D. W. Proctor. 

The Chicago Crucible Steel Casting Company 
have sold their plant at Elston and Webster ave- 
nues, Chicago, to A. Egerton Adams. who has dis- 
mantled it of the machinery and equipment. The 
buildings will be converted to other uses than the 
manufacture of steel. 

The Solid Steel Company, of Alliance, O., has re- 
cently made arrangements to manufacture the 
couplings of the Eureka Steel Car Coupler Com- 
pany. The coupling weighs 185 pounds to the foot. 
A thorough test of it will the 
Chicago & Northwestern Railway. 


soon be made on 

The Sewail Steel Heddle Company, capital stock 
$250,000, has been organized at Portland, Me , for 
the purpose of making machinery for manufactur- 


ing heddles and other machinery. The officers 
are: President, George W. Martin, of Lowell, 
Mass.; treasurer, Samuel Sewall, of Lowell, Mass. 


The new shops of the Great Northern at Great 
Falls, Montana, will comprise the following: Ma- 
chine shop, boiler shop and blacksmith shop 140x150 


feet; office and storehouse 100x40 feet, and a 
twenty stall roundhouse. The buiidings will be of 
brick. Contracts are about to be let for their eree 
tion. 


The works of the Wrought Steel Car Wheel Com- 
pany probably will be located at some point in 
New York, as many of the stockholders are New 
Yorkers. It was thought for a time that they 
would be erected in the vicinity of Pittsburgh, but 
it is now determined upon to build in the State 
above named. 


The Reed Heading Machine Company has been 


Be 
daily. 


| turning out 


The same company are operating under 
lease the large Anniston Pipe Works plant. They 


are running on large orders and making a heavy 
output. 

At a meeting of the stockholders of the Pitts- 
burgh Bridge Company, held last week, it was de- 
cided to increase the capital stock of the company 
from $100,000 to $250,000. Their business is con- 
stantly increasing, and at the present time they are 
more work and have more orders on 
hand for future delivery than ever before in their 
history. , 

The furnace of the Duluth Iron and Stee] Com- 
pany, at Duluth, Minn., which was practically com- 
pleted about two years ago, but never put in oper- 
ation, has been leased for five years by Charles 
Himrod & Co., pig iron dealers, of Chicago, IIL, 
and Crerar, Clinch & Co., and will be in operation 
this month. The output will be Bessemer pig-iron 
exclusively, for use by the West Superior Steel 
Works. 

The Delaware Iron Company, owned and oper- 
ated by Morris, Tasker & Co., of New Castle, Dela- 
ware, have decided to rebuild their plant, which 
was lately destroyed by fire, and have placed the 
contract with the Berlin Iron Bridge Company, of 
East Berlin, Conn., for the entire plant, which will 
be constructed of iron from the designs of the 
Berlin Company. The work is to be completed by 
December Ist. 

The Johnson & Rust Boot Factory, located at Mil 
ford, Mass., long idle, is to be occupied as soon as 
necessary repairs can be made by a new business 
for Milford. The United States Nozzle and Coup 
ling Company, of Syracuse, N. Y., has leased it, to 
manufacture nozzles and couplings for fire depart- 
ments’ use. The United States Navy is understood 
to be a heavy user of its productions. Possibly 
about forty hands will be employed at first. 

A new four-story brick building is in course of 
construction by the Belden Machine Company, 
of New Haven, Conn. The new machine shop 
will be fitted with the latest improved machinery 
making a specialty of building work. In addi- 
tion to the two machine shops, the same com 
pany is running a large stove plant at Salmon Falls. 
under the superintendence of Mr. E. M. Stevens. 
Mr. D. D. G. Langlands is superintendent of the 
two machine shops. 


Two plants for dipping tin-plates soon will be in 
operation in Pittsburgh. One will be started by 
Mr. L. H. Smith, of the Carbon Bronze Company. 
this city, which will consist of two pots at the out- 
start. The other will be located at Wood’s Run, in 
Allegheny, by a company of local capitalists, under 
the title of the Union Tin-plate Company. Four 
pots will be erected and terne plates or roofing tin 
will be turned out on a smali scale at first, the 
company buying black sheets and dipping them 
If the profit is sufficient the plant will be made 
permanent and also enlarged. 

Work on the new band saw-mill now being erect- 
ed by Singer, Nimick & Co. (Limited), proprietors 
of the Sheffield Steel Works at Pittsburgh, is pro- 
gressing rapidly, and in a short timethe plant will 
be ready for operation. It is being erected on a 
site 150 feet front by 175 feet deep. The new build- 
ing is to be constructed entirely of iron, and nearly 
all the material is on the ground. The manufacture 
of band saws is carried on now in the other mills of 
this firm, but the present arrangements are incom 
plete, and all machinery of this kind will be re- 
moved to the new department. 

-_ —— 


Experiments with Liquid Fuel. 


The use of liquid fuel, or petroleum, in- 
stead of coal, for generating steam in the 
boilers of marine engines has been revived 
among steam engineers by the recent ex- 
periments with it on the English steamship 
‘*Erros” and the Italian steamships ‘‘ Cas- 
telfedando ”’ the the 
most successful use of petroleum as fuel in 


and “Ancona.” But 
marine boilers has been on the English tor- 
“Sunderland.” This boat has a 


displacement of 86 tons, and is 137 feet in 


pedo boat 
length. The boiler is of the ordinary loco- 
motive type, with web bottom, the furnace 
front being arranged to receive the oil burn- 





organized at Portland, Me., for the purpose of 
manufacturing machinery and making of 
tal stock of $60,000, and its officers are: president 
Wiliam M. Mills, of Boston; treasurer, William W. 
Gooch, of Boston, 


American Steel Barge Company, Duluth, Minn., has 
been filed. The increase is from $2,0. 0,000 to $4,000,- 
000. Captain McDougall, the originator of the 
“whaleback” type of vessel, says that within a few 
weeks his yard will be at work on eight new ves- 
sels, six of them steamers. 


The city of Rochester, N. Y., has been asked to 


Works of that place, so as to include the manufac- 
ture of iron pipe, by subscribing $25,000 and the re- 
mitting of local taxes. The proposition has been 
favorably considered, and it is probable that the 
project will be carried through. 


The plant of the Radford Pipe and Foundry Com 





and construction shops. J, G. James is president ; 


J. A. Kemp, vice-president, and L. B. Morrison, sec- | 
retary. 





pany at Radford, Va., is nearly completed, and it is 
expected that shipments of cast-iron water pipe will 


/ 


hogs- | 


heads, barrels, casks, ete. The company has a capi- | 


A certificate for increased capital stock of the | 


further a proposition to extend the Charlotte Iron | 


ers, Which are 31 in number. The liquid 
fuel used is dumped from the double bottom 
| (the tanks which hold the oil) and discharged 
into a small cylindrical tank, where it is sub- 


jected to an air pressure of 35 Ibs. per sq. 


|in., and whence it flows direct to the burn- 
ers. 

In the fire-room is an air compressor which 
discharges into cylindrical air tanks near the 
The 


vessel’s side, forming a group of four. 
| 
| 


Ibs. per sq. in., and it is conveyed here for 


|the purpose of disintegrating the oil as it 
| leaves the burners. 


Each jet of oil gives a 
| clear, bright flame, about 64 ft. long and 9 
‘in. in diameter, if burning alone. Whenthe 
| jets are combined in the furnace there is a 


working pressure of air in these tanks is 40| 


gives forth neither smoke, smell nor sparks, 
so that neither soot nor dust is deposited in 
the tubes, and no sweeping is required. 
cial precautions are taken to avoid the bad 
effects of high temperature and rapid 
changes of temperature, and it is stated that 
these are so efficient that, though the boiler 
has been repeatedly forced very hard, there 
has not been a sign of leakage about the 
boiler. 

Assistant Engineer William H. Allderdice, 
on duty in the Naval Bureau of Intelligence, 
has given liquid fuel a close study, and has 
carefully investigated all of the reports on 
From these reports it 


Spe- 


experiments with it. 
would seem that the question of danger has 
been practically surmounted, and that the 
question of the use of liquid fuel is reduced 
to that of cost. At the same time the dan- 
gers from fire or explosion have not been en- 
tirely eliminated by experiments, and, al- 
though the cost of the liquid fuel is ad- 
mitted to be greater than that of coal, this 
greater cost is partly offset by a reduction 
in the number of firemen, and in the ex- 
pense also of their provisions and quarters. 
Lieutenant Allderdice quotes from a paper 
read before the Shipmasters’ Society of 
London, on the use of liquid fuel, which in 
substance is: In England and America it is 
known ‘‘residuum.” It 
of crude petroleum, when all the volatile or 
lighter oils are distilled from it. It is per- 
fectly non-inflammable, until heated to 350°, 
and, consequently, quite safe to use and 
carry in large quantities. It has no smell, 
as it does not emit gas until it reaches the 
required heat. It does not deteriorate by 
being stored in tanks exposed to the air, nor 
does it evaporate perceptibly. It is not det- 
rimental to metal tanks, the inside skin of 
the vessel, nor any of the ordinary recepta- 
The expert says: ‘‘ One serious ques- 
Ilow are we to fuel our 
men of-war at sea during a blockade? It 
has been demonstrated that the successful 
transfer of coal at sea cannot be depended 
upon ; 
constructed for rapid coaling. 


as is the restdue 


cles. 


tion of to-day is: 


besides, the modern men-of-war are 
With 
oil fuel the case is different ; the large tank 


not 


steamers could always fuel the fleet, even in 

To fuel a vessel of war in 
the tank steamer could be 
made fast to the former by running a hawscr 
from one to the other ; a hose could be made 
fast along the line of the hawser, and the 
fuel be pumped into the ship’s bottom at any 
rate desired.” 

The Italian government is continuing its 
experiments with oil fuel on vessels of war, 
and while no definite information is afforded 


heavy weather. 
bad weather, 


as to technical details, it would seem that 
satisfactory results have been obtained. 


The Peruvian government has directed that 
as be altered for 
The British Ad- 
miralty are considering the advisability of 
burning oil fuel, but have not, as yet, de- 
cided what kind to use. The Navy Depart- 
ment will bave some definite results on the 


the gunboat ‘‘Santa Rosa” 


burning oil in its furnaces. 


use of oil fuel within the next few months, 
as it is the intention to have exhaustive ex 
periments made with it by the Board of En- 
gineer Experts at the New York Navy Yard. 

The special advantages claimed for liquid 
fuel are: It has greater efficiency. than 
coal, weight for weight; the of 
it the bot- 
toms gives increased stability to the vessel, 
of for other 
purposes, now occupied for the stowing of 
coal; it will require a less number of fire 
room force than with coal fuel, and there is 
In ma- 
neuvering under steam, it may often be de- 
sirable to stop suddenly while at full speed, 


manner 


stowing in double or cellular 


and increase available space 


no ashes nor refuse from oil fuel. 


and not to use the engines for some time. 
With coal fires this would be difficult, as 
they would have to be banked, and while 
lying dormant 
with liquid fuel as many burners as neces 
sary may be shut off when the engines are 


would become dirty; but 


stopped, only enough being kept in opera 





| bright mass of fire about 2 ft. from the fur- 


| mi: 
nace mouth to the tube plate. This flame 


commence in November. Its capacity is 150 tons | entirely fills this portion of the furnace, and 


tion to prevent the steam pressure from 
falling. When full power would be re- 
quired it could be had at once with fur- 


naces and everything clean and in good shape 


| 


| —Kngineering Neves, 
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“The Chappell” Pipe Wrench. 


Our readers are of course familiar with 
the ‘‘alligator” wrench, and know the prin- 
ciple upon which it works. In the wrench 
illustrated herewith an improvement 
shown, the object of which is to secure a 
better grip of the pipe or stud, and at the 
same time to make it more easily released. 

The jaw is made of the form shown by 
the detached view, which is a wedge with 
curved outline, the point being toward the 
front of the wrench. It fits to a seat pro- 
vided for it, and is held in place by a small 
pin, which, by means of aslotted hole, allows 
it to move forward and back slightly. The 
effect of this is to wedge the jaw tightly in 
when stress is applied to the wrench, and 
when it is moved backward the first effect 
is to slide the jaw back and loosen it so that 
the wrench is immediately free. A further 
advantage is that the movable jaw may be 
easily removed for sharpening or renewal 
when needed. The body of the wrench is 
of malleable iron or cast steel; the jaw of 
tool steel, tempered. 

The manufacturer 
Jewett City, Conn. 

——- ome —r— 
A Take-up for Picture Frames. 


is 


is: A EE: 


Anthony, 


Machinists, as well as others who have 
occasional experience with ‘‘ house-cleaning 
time” and with moving, know what it is to 
try to satisfy the one who rules at such 
times in the matter of the proper hanging of 
pictures. A man who is perfectly at home 
when working to the thousandth of an inch 
or less with a micrometer finds that it is 
next to impossible for him to get pictures to 
hang on the wall at precisely the right 
height, absolutely, as well asin relation to 
each other. 

Our illustration was made from the draw- 
ing of a mechanic, who, having experienced 
this difficulty, devised a way of overcoming 
it, which, it seems to us, effectually accom- 
plishes the object sought. 

At one side of the picture frame, at the 
back, in place of one of the usual eye-bolts, 
the device is placed and secured to the 
frame by the round-headed screw, as shown. 
Turning freely on this screw is the small 
cast disk shown, which is 1}” diameter ; it 
has wings on its outer face, by which it can 
be turned in the same manner as a wing nut, 
and on the other face two cam surfaces with 
square shoulders between them, as shown. 
The cord passes through a hole in the disk 
and is wound around the hub between the 
disk and the frame, as shown, one or the 
other of the shoulders at the back engaging 
with the cord to prevent it from unwinding. 
It is thus an easy matter to turn the disk a 
half revolution or more, winding or unwind- 
ing the cord until the picture hangs precisely 
right. 

It is especially adapted to heavy pictures 
where a separate wire is used at each side, 
it being easy to level and adjust such pic- 
tures perfectly by it. 

It is manufactured by the patentee, H. 
Billings, Hartford, Conn. 

——- ape 

Unless one is actually brought into busi- 
ness relations with the great science of mod 
ern warfare, it is difficult to conceive of the 
terrible power of thelatest and largest guns. 
These engines of destruction, weighing 110 
tons, hurl a projectile of solid steel sixteen 
inches in diameter and nearly four feet long, 
at a velocity of 2,079 feet a second. When 
tested recently, one of these guns sent a 
shot through twenty inches of steel armor, 
eight inches of iron, twenty feet of oak, six 
feetof granite, eleven feet of concrete, and 
3feet of back. Comparatively, a locomotive 
weighing 200,000 pounds would have to spin 
along the tracks at the rate of 135 miles an 
hour to strike a blow equal to that projectile. 
Think of the damage wrought in a railroad 
collision where the train speeds along at the 
rate of thirty miles an hour, and one may 
calculate the destructiveness of modern ord- 
nance.—Boston Traveler. 

To the should be added the fact 
that these great guns have pretty practically 
proved their uselessness, and that, for the 
present at least, smaller 
likely to be made. 
sented a sort of searching after the infinite, 
and according to all recent accounts the 


E. 


above 


guns are more 


These big guns repre- 


search has not been entirely successful. 


| 
or about seven per cent. 


Actually it is} 


11 


it’s just awful ; particularly when it throws 


The big guns are said to be able to with-| greater, as under car repairs the whole | the boiler plate around promiscuously, and 
equipment of the electric cars is included, | 1,600 men out of employment. 


stand no more than a few charges, and to 

bend and get out of shape very quickly. All 

present evidence is in favor of smaller guns. 
¢ peacoat 

Delicate Thermometers. 

Dr. Mayer, of Stevens Institute, returned 
lately from a trip abroad, and brought back 
with him the two mest sensitive and expen- 
sive thermometers now in this country, for 
use in his experiments at the Institute. 
They were made by Baudin, at Paris, and 
are made of annealed glass that was sub- 
jected to high temperatures for five weeks, 
and slowly cooled for the same length of 
time, and are, according to their maker, the 
only two made in this manner in the United 
States. The more delicate one hasa bulb 
unusually large, and an exceedingly fine 
tube, and 
will indicate 
fiftieths of 
degrees. In 
order to ob- 
viate the 
of 
having the 
exceedingly 
long tube usual in the delicate instruments, 


necessity 


there is an expansion of the tube located 
ata short distance from the bulb, and the 
graduation immediately 
above it. This thermometer also indicates 
the height at which the temperature is 
taken, by means of a secondary scale. It 
has been found where the boiling point is 
for the different heights, and these ure read 
on the secondary scale. 


is recommenced 


Dr. Mayer was put to a great deal of 
trouble to bring them with him, as to invert 
one of them is to ruin it,on account of the 
mercury lodging in the upper end of the 
tube. He consequently had to carry them 
his hand the the 
voyage on the steamer. 

Dr. Mayer also has in his laboratory at the 
Institute the most powerful magnet in the 
world, 
magnet; it is capable of holding over ten 


in entire distance, save 


It is a small ten-pound stee] electro- 





times its own weight.—Evening Post. 
— ie 


Horses and Storage Batteries. 


A valuable report on the working of sur- 
face railways by different methods of trac- 
tion has just been made by the Birmingham 
Central Tramways Company, of Birming- 
ham, England. This company operates a 
part of its system by electricity and a part 


by horses. The electrical equipment is com 


~ oT MANANY 





pictureyrame 





TAKE-UP FOR PICTURE FRAMES. 

It is found 
that the general expenses of electric trac- 
fuel, 
10.3 cents per car mile, and adding machin- 


posed of storage battery cars. 


tion, such as wages, stores, etc., are 
ery and car repairs the total expense is 14.74 
cents per car mile. 

With horse traction the general expenses 


aggre 


»gate 14.66 cents per car mile, or very 
nearly as much as the total expense for elec- 
tric traction. For this part of the equip 
ment of the car, repairs only cost 1.08 cents 
per car mile, making the total expense 15.74 


cents per car mile. The advantage in favor 





of electricity stands at one cent per car mile, 









CHAPPELL Pipe WRENCH. 


the case of the horse cars the 
are referred to, the renewal of 
horses and harnesses being charged to an 
It this that 
storage battery traction can compare favor- 


whereas in 


cars alone 


other account. appears from 
ably with animal traction when given a fair 
trial.— Hlectricity. 
——— 
Smokeless Powder. 

An English officer, who bas been a spec- 
tator of the Jate French maneuvers on the 
Italian frontier, after mentioning the diffi 
culties he experienced from the character of 
the country and the lack of roads, writes as 
follows: ‘* Another very great difficulty in 
the way of properly judging of the develop- 

‘ments of the maneuvers is the use of smoke- 
less powder. 
It 


be 


to 
hardly 
sufficiently 


seems 


PAT. : 
JULY 3.1888. realized what 


an extraor- 
dinary effect 
this must 

have in war. 
Again and again I found myself in a posi 
tion where I could hear volley after volley, 
field guns, too, sometimes being fired prob 
ably within 800 yards of me, and yet I gazed 
intently for minutes trying in vain to dis 
cover the whereabouts of the firers. Noise 
is ever deceptive, and one moment you think 
the men must be close, but a puff of wind 
or some such cause may make the sound 
appear to come from miles off. 
are at all hidden who fire, and 
ary, it would almost 
discover them at, say, 800 yards. 


If the men 
are station 
seem impossible to 
In war 


time one would soon know whether they 


were firing at one, but in maneuvers the 
case is different. 1 was with a small party 
of who descried number of the 
enemy moving across the open about 500 


men a 


yards off. Our party lay down and began 
volleys. The enemy stopped 
turned in our direction. We noted certain 
of could not make 
out for certain whether they were merely 


firing and 


movements theirs, but 





| looking round to see where the firing came 


from, or whether they were firing back at 
us. The din of battle was going on all 
round, and it tell _ by 
sound, and the flash was too indistinct to 
Surely the introduction of smokeless 
powder will affect tactics even more than 


was impossible to 
see. 


did the employment of breech-loaders or per- 
cussion Caps!” 


A Comprehensive Account of an 
| Explosion. 


A correspondent sends us the following, 
which bears all the marks of being a ** press 
dispatch.” It is decidedly amusing—barr 
ing the deplorable fatality—and will, we feel 
sure, be appreciated by our readers : 

AN EXPLOSION 


AT PITTSBURGH. 


ONE MAN FATALLY 


OTHERS SEVERELY 


CRUSHED AND SEVERAL 


INJURED. 


PITTSBURGH, Oct. 13.—Park Bros,’ Black 
Diamond stove works, at Thirtieth and Small 
streets, Was the scene of a terrific explosion 
yesterday. The large triple valve, used to 
Inject steam from the main boiler or reser 
voir into fifty-four smaller boilers, located 
in different parts of the works, exploded by 
reason of the presence of condensed steam, 
Huge pieces ot boiler plate and debris were 
scattered in all directions. F.C, Ebling, an 
employe, was fatally crushed. 

Several other employes were badly hurt 
and were removed to the West Pennsylvania 
hospital. Sixteen hundred men will be 
thrown out of employment till necessary re- 
pairs are made, 

In regard to this our correspondent writes 
as follows: 

To change Park Brothers’ steel-mill into a 
stove works, by a single stroke of the pen, is 


bad enough, but when you get up a terrific | 


explosion and fatally crush a man_ by ex- 
ploding the triple that 
steam from a reservoir into fifty-four boilers, 


valve injects the 


and, too, exploding it with condensed steam, 


OR — 
It is said that recent improvements that 
have been made in the manufacture of sugar 
from the sorghum plant deprives the sugar 
of au objectionable favor which it has pre- 
viously had. It is also claimed that by the 
new process the yield is materially increased. 
The new process is thus, in part, described : 

** Alcohol the sorghum 
syrup, and after treatment the former is re 
covered by re-distillation, so that there is no 
appreciable loss. 


is mixed 


with 


In the use of five barrels 
The 


sugar is nearly white, and it is strong in 


of alcohol, only a quart or so was lost. 


saccharine qualities—above 90 degrees.” 





Machinists’ Supplies and Lron. 
New York, October 17, 1891. 

Iron—American Pig—The market is quite unset 
tled, and there are a number of rumors that tend 
to make it sensitive. Among these is one to the 
effect that agents of southern furnaces are cutting 
prices in the East, taking what they can get for 
iron. 

We quote: Standard Northern brands, No. 1 
Foundry, at $16.75 to $18; No. 2 is selling at $15.50 
to $16.50, and Grey Forge at $13.90 to $15. South- 
ern brands of good quality are obtainable at $16 
to $17.50 for No.1 Foundry; $15.75 to $16 for No. 
2; and $14 to $14.50 for No. 3. 

Scotch Pig—We quote Coltness at $23, and Egling 
ton at $20.50. 

Antimony —Under the stimulus of a good con- 
sumptive demand prices are advancing. 

We quote Hallett’s, 10%¢ ; Cookson’s, 14e.;  L. 
xX. 390. 

Copper—The demand for Lake is very light.though 
it is steadily held, with some indications of weak 
ness, by the speculative element Quotations are 


12 We. to 1250e. Casting Copper is held at 1144c. to 
1ilée. Arizona Ingot, Ire. to 124e. 
Lead— No business of importance has been trans- 


acted, and the market 
1 47Lée, to 4.500e. 
Lard Oil— Prices are steadily maintained at 5dc 


to 56e. for Prime City, Western, 54c. to Side. 


is weak, nominal figures 


Spelter—Little is being done, and values are un- 
settled Values range from 5e. to 5 05e. 


Tin— Prices have been firmly maintained, not with- 
standing that little has been done in the way of 
sales. Values in ton lots are about 20.2c. 





+ WANTED* 


** Situation and Help’? Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded, 


Wanted—A first-class marine engine draftsman by 
The Harlan & Hollingsworth Co., Wilmington, Del. 
Mech. draftsman wants a situation: New York or 
vicinity preferred. A. O., care AM MACHINIST. 
Position Wanted—To travel with or set up steam, 
hydraulic or electric machinery. Correspondence 
solicited. Traveler, AMERICAN MACHINIST. 
First-class mech. draftsman, exp’dinsteam plants, 
Corliss and slide valve engines, pumping and trans- 
mission mach’y, wants situation. ‘*Z,’’ Am. Macu. 
Wanted—An engineer and machinist to set up 
engines; state experience, and wages expected. C. 
H. Brown & Co., Fitchburg, Mass, 
Wanted—Position by a young (31) competent ma- 
chinist; repair work preferred, or as stationary engi- 
neer; best of refs. Box 84, AMERICAN MACHINIST. 


Wanted, Position—Pattern maker and draftsman, 
8 years experience; will go well recommended. Ad- 
dress L. B., AMERICAN MACHINIST. 


Mech. draftsman, age 26, technical school grad- 
with 10 years exp. as machinist and draftsman, 
wants perm’t position. Box 83, Am. MACHINIST. 


Wanted—A draftsmanin a prominent eng. works 
who has had exp. in designing first-class machinery 
under good direction. Box 87, Am. MACHINIST. 


Wanted—By a draftsman, 27, 
of position; N. E. 
machinery. 


Wanted—By a first-class brass finisher, a position 
as foreman in brass department. Address Fore- 
man, care AMERICAN MACHINIST. 


Wanted—Situation by a young Swede; M.E.; 10 
years’ exp, in the drawing-room, and one year shop 
practice; Al refs.; specialty, ordinary and special 


married, a change 
States preferred; specialty turret 
Box 88, AMERICAN MACHINIST. 


< 








machine tools. Address ‘32 Years,’ Am. MACHINIST. 

Boiler makers wanted; steady work at good 
wages to good all-around non-union workmen. 
Address Merrill-Stevens Eng. Co., 138-140 8. Bay 


Street, Jacksonville, Fla. 


Young man (24) wishes to engage with a mfg. firm 
to take charge, travel or erect; is a practical ma- 
chinist and tool maker; understands drafting, and 
a good talker; best reference. Box 86, AM. MACH. 


Wanted, by a young man, position assup’t or to 
ass’t in shop manufacturing fine machinery on the 
interchangeable system; expert on type-writers; 12 
years experience 1n all branches; best of references. 
Address G., AMERICAN MACHINIST, 


Position as foreman by a first-class mechanic of 
steady habits, age 32; understands the modern 
methods of getting out work quickly and economi- 
cally by jigs, etc. Has executive ability; experi- 
enced: able to do drawing. Box 85, Am. MAcuH. 


at tack 





| Wanted Once—- First-class and small 


| nail maker to run seven Mongrels or Reed, and one 
| Blanchard Machine on trunk and clout nails; 
tate wages expected per day. Ohio Falls Rivet 


s 
( 


‘o., Louisville, Ky. 





+ MISCELLANEOUS WANTS - 

tdvertisements will be inserted under this head at 
35 cents per line, each insertion, Copy should be sent to 
reach us not later than Saturday morning for the ensu 
ing week's issu Ansivers addressed to our care will 
be Jorwa ded 





Cheap 2d hd-lathes & planers. S. M. York, Cley’d,O 
Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 
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Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 

Best Bolt Header in the world for $50. Address 
C. H. Baush & Sons, Holyoke, Mass. 


Wanted—Specialties to build for the .~“y rn | 
trade. Bluefield Iron Works, Bluefield, W. | 


. 

Special leather and cement for covering pulleys; | 
no rivets required; local agents wanted. Crescent | 
Mfg. Company, Cleveland, Ohio. 
} 

For Sale Cheap or Exchange—Eleven right and 


ieft modern Patent Automatic Cut-off Engine Pat- 
terns & Drawings, from 10" to 20’. B%, Am. MAcH. 


To manufacture light special machinery and | 
tools to order by Orange Machine and Repair | 
Works, Orange, N. J. | 


For Sale. Cheap—Patent for friction clutch pulley | 
and cut-off coupling, patented March 24, 1891. J. | 
Holmes, Box 586, Waterford, N. Y. | 

For Sale—The Aurora Foundry; new brick build. | 
ing, and everything in good order for light and | 
heavy work. Address E. W. Wilson, Aurora, Neb. | 


Corliss engs. and gen. mach’y designed, working 
drawings made. A. W. Jacobi, 136 Liberty St., N. Y, 


Wanted—A1 machinist or pattern maker, to take 
an interest in my machine shop, to manufacture 
small engines. 2615 & 2617 Strand, Galveston, Texas. 

Wanted—To receive proposals from manuf'r’s to 
m *f’cture on royalty or buy my patent, No. 457,710; 
| the only universal we od workman’s vise; a gem, in- 
deed. J. T. Emmert, Box 313, Waynesboro, Pa. 


For Sale 
Engine, used several 
Will sell cheap. Defiance 
ance, Ohio. 


Wanted—Engineers to write for catalogue of all 
the latest and most valuable mechanical, scientific 
| and electrical books which are given free with each 
| barrel of the Pittsburgh Boiler Scale Resolvént. 
Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa. 


W.C. YOUNG & CO., 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 


Automatic Steam 
good condition. 
Works, Defi- 


One 10'’x12” Ball 
years, in 
Machine 





Worcester, Mass 
Manufacturers of 
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Hammers 








REPUTATION. 


Men test everything in this world 
by what it produces. 


2000 


| IN USE 


:?} BRADLEY & COMPANY, 
JAA SYRACUSE, N. Y. 
BRANCHES IN NEW YORK anbD BOSTON. 
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JohnS. Leng’s Son & Co. New York. 








The CHAPPELL CRIP PIPE WRENCH 





PAT.JULY 3.1888. 


Self Adpeetine. Perfect Grip, Instant Release, 
Repaired. For further information address the mtr., 


A.H. ANTHONY, JEWETT CITY, CONN. 
ions, &c. Trade Marks, La- 


PATENTS ces 


J. NOTA McGILL, Attorney-at-Law, 
ATLANTIC BUILDING, WASHINGTON, D. C. 
Gx ENS! ENGRAVER on WOODY woop \Z 
NEW YORK: 


an BUSINESS OPPORTUNITY 


FOR SALE—One of the best paying, modern 
equipped, and very successful foundry and machine 
works located in a thriving western town of about 
15,000, having a good class of labor, cheap fuel, and 
excellent shipping facilities, and employing 150 to 
200 men. Property free from all inecumbrances 
Profits from $25,000 to $40,000 annually. Doing a 
well-established general business, mining machin 
ery, and other specialties. This is a rare opportu 
nity for some practical men in this line with capital 
Reason for selling 1s on account of the death of me 
chanical member of the firm. Address 


MANSFIELD, 52 Wall St., New York. 


BEAMAN 
& SMITH 


PROV. R. I. 


Easily 





for inventions procured 
Litigation, Searches, Opin. 
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WIRE: 
Its Manufacture and Uses. 
By J. BUCKNALL SMITH, C. E. 
400 pages, 150 illustrations. $3.00 


JOHN WILEY & SONS, New York. 
Pat. KEY-SEAT SETTING GAUGE 


PATENT UNIVERSAI! SCREW-CUTTING CENTER 


TWIST DRILL GAUGE 


E. BoSTON, Mass. Send for LISTS 


8vo., cloth, 





DEPTH ANGLE AND 
jJ:-’WwYKE ACO 





Fine Machinists Tools 





TELEPHONE CALI, 6980 CORTLANDT. 
48. E. SLEIGHT, 










TAPS. DIES, 
And’ Machine Screws. 


CABLE ADORESS, “RUNOLET, NEW YORK.” 


FRICTION CLUTCH PULLEYS 
‘and CUT-OFF COUPLINGS. 


THE WooDCcocEKE CLUTCH 
Simplest and bestin the world. Address 


ALLENTOWN FOUNDRY & MACHINE CO., 


{ ALLENTOWN, PA. 

















THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASs. 





TOOLS. 
‘SaId WOT 


FOR 








Improved Screw Cutting 
Foot and Power. 


LATHES 


Drill Presses, Shapers, Band, Circular and _ Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


THE SEBASTIAN-MAY C€0., 


167 to 175 Highland Avenue, SIDNEY, OHIO. § Ye. 
MONTGOMERY & C0., 105 Fulton St., New York, Gen'l Agents. wit 


FINE TAPS, Pergi; REAMERS, ETC., 


LIGHTNING AND GREEN RIVER SCREW PLATES, 








CENTRE REAMER 





Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-saving Tools. Send for Price Li t 


WILEY & RUSSELL MFG. CO., Greenfield, Mass. New York Agency, 126 Liberty St. 


THE HACKNEY POWER HAMMER- 


LON YMSGN 

















oMGs 


‘No Rubber Cushions to wear out, 2 
-No Straps to break.a @ @ @ &9 


aN ‘No Springs fo crystallize,3 © © 
i 3 


ZDV@ 








my yo adjustinents to be made, & 


‘No alteration in speed for lightor 
vere: heavy blow.-=> 7 
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ref DRILLS, 
DIES, &¥. 


All Kinds in Stock. 
Gold Medal, Paris, 1889. 


ESSOP'S OLEE 


MANUFACTORY, 


WILLIAM JESSOP & SONS, LD.|°™* 








Chief American Office, 


JOHN ST.. NEW YORK. 


EFFIELD 


ENCLAND. ° | 91 





BOSTON GEAR WORKS. 


BOSTON, MASS. 


CEAR CUTTING. 


NOISELESS CEARS 
for high speed gears and pin- 














ions a specialty. 


WANTED. 


A first-class Blacksmith and Wrought [ron Worker 
One that can take charge of works employing sev- 
enty-five men. Must be capable of making draw 








ings, calculating strengths, and do estimating 
State salary required. Address 


BLACK SMITH, 
Care of AMERICAN MACHINIST, 
96 Fulton St., New York. 





FITCHEURG MACHINE WORKS, 


MAP. UFACTURERS OF 


METAL-WORKING MACHINERY. 


OFFICE AND WORKS: 


Nos. 13 to 21 Main Street, FITCHBURG, MASS. 


sEND no OR CATALOGUE 





48-inch Planer. 


ae 





AMERICAN INSTITUTE FAIR, Third Avenue, 63d to 64th Streets. 


DAIMLER MOTOR CO. 


Manufacturers of G A S 


ENCINES 


ADAPTED TO 


cio many. 





LOCOMOTIVE AND BOAT PURPOSES. 


DAIMLER MOTOR LAUNCHES 


18 to 35 feet, 1 to 10 Horse Power 


Safest, Most Speedy, Cleanest 
liableand Convenient Boats, 
No Coal, No Ashes, 


, Most Re- 
No 
Steam, 


i ss Office, 111 E. 14th Street, New York, 





at 


Exhibition 


Now on 





Next door to Steinway Hal 


AMERICAN INSTITUTE F AIR. 








pew to get the best results with “*R. MUSHET’S SPECIAL 
EL.”’ Greatly increase your speeds and feeds; then compare 

the a. you turn off with that done by any other known Steel. 

This will make the first cost of “* Mushet’s Took insignificant. 


B. M. JONES & CoO., 


Sole Representatives in the United States. 
11 & 13 Oliver st., BOSTON, MASS. 
143 Liberty St... NEW YORK, 


2 
3 


R. MUSHETS 


“ortre STEELS. 
ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail 















We are prepared to take Contracts for applying 
team Pipe and Boiler Coverings in any part of the 
United States. 


H.W, JOHNS MANUFACTURING (0, 


87 Maiden Lane, NEW YORK. 


MAKERS’ SHOOT PLANE & JACK BOARD. 
A.J, WILKINSON & 60. 


Box 3600, 


BOSTON, MASS. 


SEND FOR CIRCULAR. 


87 MAIDEN LANE, 
NEW YORE 












PATTERN 
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IMPROVED 


CUTTING. OFF MACHINES, 


BETTS ‘MACHINE Co., 
MACHINE ‘TOOL BUILDERS, 
WILMINCTON, DEL. | 
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NICHOLSON FILE COMPANY, 


Sie” R. L. 








CTT TTT WaT 





FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 





TE BERLIN IRON BRIDGE CO, 


Office and Works: 


East Berlin, Conn. 





The above illustration is taken from an exterior view of a Stock House designed and built by us for The 


Lackawanna Iron & Coal Co., at Franklin Furnace 


running into the building 


below. 


, N. J. The illustration shows the track 


, from which coal, coke and ore is dumped into the pits 
The building is made entirely of iron 


iron truss, iron purlins, 


and covered with corrugated iron, and is absolutely fire-proof. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 





AGENCIES: 


S. W. BOWLES, Jr., Western Manager. 
556 Rookery Building, Chicago, Ill. 


W. E. STEARNS, 
318 Odd Fellows Building, St. Louis, Mo. 





Universal Tool Grinding Machine 


*039 


ing 


any other method. 
peaAoldWT JO OUI, OSIBl B PLING Os[B OM 


and Planer Tools can be ground on this 


Machine, better and cheaper, than hy 
*SadLIg PUB ONFO[RINO 1OJ Pog —Sy 


‘sunoy 1HO WK Surgstug soy soupqovyy JoIINy, 


is ‘saUTTORIK MO10g ‘SOM BI JOLIN T, XO] 





Lathe 


= [BLDV9 


GISHOLT MACHINE C0., Madison, Wis 





HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 


tz Our New and Revised Catalogue of Practical and Scien 
tific Books, 87 pages, 8vo., and our other Catalogues and Cir 
culars, the whole cove ring every branch of Science applied 
to the Arts, sent free ana free of postage to any one in any 
part of the world who will furnish his address. 





BLAKE DAMPER REGULATOR, 








& 
u 
2 
32. 
J so 
ets 
=eep 
Pulls 250 Ibs_ on eS 
damper on 1-2 Ib. 22 
steam variation. = e 
- 


Guaranteed reliable and accurate within one pound varia 
tion. Has differential motion. No Diaphragm. Nickel Plated. 
Prices right. JOHN H. BLAKE, 136 Libesty St., New York. 





If you buy a KEY-WAY CUTTER 
without a KEY-MAKING ATTACHMENT 


fons BTHE MORTON ‘ic 


mistake that will 
cost you Key-Way Cutter 1s the only ma 
money. chine on the market 
that will cut a Key 
Way and make a Key 
to fitit. Mr. “eo. New 
comb, Sale m, Mass., says as fol 
lows: “The Key -maker is a 
wonderful attachment, making 
keys faster than a man can cut 
off the steel for it. The Key 
way Cutter does a piece of 
work in fifteen minutee 
which requires my man 
ven hours to accomplish 
by hand.” We build machines with stroke varying from six 
inches to five feet, and cutting from the smallest Key ways to 
six inches wide. MORTON MFG. CO., Muskegon, Mich 
Formerly. of RomEo, MICH. ~ 













VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


LECOUNT’S NEW EXPANDING MANDREL. 


Amateur’s Size. Machinist’s Size. 


Taking anything from ¢_ s— 9 No. PRICE. 
tanh incinatve — 1 Wto1 in. $10 

8 to 1 inch inclusive. > nn a ae 

, rr .. $5.00 8 1 “2 18 
Price : $5. 4 (with screws)2 ~~ 32 
Patented Sin. 25, 1877. 5 oe ee 44 





IF YOU WILL bbe | THIS TOOL YOU WILL NOT REGRET THE EXPENSE. 
. W. LECOUNT, SOUTH NORWALK, CONN 
SPECIAL MANDHELS FOR SPECIAL JOBS MADE ‘To ORDER. 
These goods are for sale by CHAS. CHURCHILL & CO,, L’t’d. 21 Cross St., London, England. 


Cuand, Favucowen & Nortov G0, 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this class of 
Machine. Truing Device, which is inexpensive, 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind- 
stone trough and much more effective. Send for 
circular. 


LELAND, FAULCONER & NORTON C0., 


96 to 106 Bates Street, 


CLOUGH’S PATENT 
DUPLEX GEAR CUTTER 








DETROIT, MICH, 


STERLING'S 





























= 4. One pair of these Cutters cuts a PATENT 
y pitch of interchangeable gear 

‘ wheels from 15 teeth to a rack in 1 it 

A = clusive x 

SS For circular and prices, address { 


R. M. CLOUGH, 
TOLLAND, CONN. 


GEO. A. WALKER, 


Sole Representative 








and Couplings. 


Satisfaction fully guar 
anteed All sizes ah yma by 
to 1,000 Horse Powe 

Send for Circular No. 1. 





Friction Pulley. 





in U.S. of the numerous inventions of D. B. Mori PATENT 
son, Hartlepool, England, among which are Com 


bination Evaporator and Feed Heater, 
Boilers, Self-Oiling Piston for 
Closing Water Gauge. 


IMPORTER and EXPORTER 


Am prepared to intreduce in foreign countries 
(especially England and France) all kinds of Ameri 


y 


ean Machinery, Tools and Appliances, having per 
sonally been forming connections with this end in 7 
view. In past year have placed large orders of 
American Goods in several large shops in England. 
ADDRESS COMMUNICATIONS 
Care AMERICAN MACHINIST, 
96 Fulton St., New York. 


BEVEL GEARS, 


. Cut Theoretically Correct. 
For particulars and estimates apply t: 


HUGO BILGRAM, 


MACHINIST, 


Successor to 
BREHMER BROS., 
440 N ,12th St., Philadelphia, Pa 


CHAS. A. STRELINGER & CO., 
Tools, Supplies and Machinery, 


DETROIT, MICH. 


for Marine 
Indicators, Self 


“ Adjustable Reamers 


A set of 5 Keamers will 


ream any possible size 
hole from 13-16 to 4 yin 
Friction Coupling. Thoroughly tried and 


practical 
Send for Circular No. 2. 


MADE BY 
- 
{ 


il coe id ig SRANSTON 6 C0, 


ames} y 57 Park Street, 
NEW YORK. 


a Alien 











SWIVEL BASE. 


S OFFSET JAW VISE. 


Specially adapted 
for drill press work 
where chucks cannot 
be used, and equally 
good for special or 
regular bench work 
¢ send for catalogue 
Lof full line of the 
most improved de- 
signed, and best fin- 
ished machinists’ and 
Se plumbers’ vises and 

u small tools. 


HOLLANDS MFG. Co., 


ERIE, PA. 


C.H. BAUSH & SONS, 
HOLYOKE, MASS. 


MANUFACTURERS OF 


POST, SUSPENDED 


AND 


WALL RADIAL DRILLS 


FROM THE SMALLEST TO THE LARGEST. 













Montgomery & Co. 
Machinists’ Tools 
AND SUPPLIES. 

105 Fulton Street, 
NEW YORK CITY. 











> 4s 


ILIZFL LIZ 


WZ 


BR = ves SSD 





ELK PEEEEERES , 
BUFFALO FORGE CO., BUFFALO, N. Y. 


LP BPE LIDE APLLIDLIEL PIED EIDE 


BUFFALO 


5 
j 


| mop) 
J corrmareicrrov® svna 3 
rtitel 


MACHINISTS’ SCALES, 


PATENT END GRADUATION. 

We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 

COFFIN & LEICHTON, SYRACUSE, N. 





Y. 








STRAP JOINTS 


For Engine Builders and Machinists. 


a { STANDARD 


NIZE 
Quality Warranted. 


Prices lower 
than you can make them. 


Also COMPLETE CONNECTING RODS. 
COOKE & CO., 


163 & 165 Washington St., NEW YORK. 


Write for circular and mention this 
paper. 











CEARS. 


Cutters mathemati- 
cally designed and 
made, either involuté« 
or epicyloid, for clocks, 
watches orsmall work. 


Am. Watch Tool Co., 


WALTHAM,- Mass. 





/ 


THE BRITISH & EUROPEAN PATENT AGENCY, 


F. W. BARKER, Manager, (Registered Enclish Patent 
Agent, According to Act of Parliament, 


252 Broadway, New York. 
Monument Chambers, King William St., London, E, C., England, 


American and European IP ate ate obtained at equitable 
rates. Special Facilities for Sale sveign Patents through 

ur London House 1 good inve mia m is worth as much in 
Great Britain as in the U.S Competent draftsmen em 
ployed on premisex. We refer to well known men in the 
machine trades for whom we have done business. 





Epitome of the World’s Patent Laws and Statistics 
Sent Free on Application. 


PATTERN MAKERS 


The FOX MACHINE CO. 


FOR 
Pocket Memorandum Book. 


See Cut of “TRIMMER” in 
next week’s issue. 


Over 3,500 in Use. 
Write for Catalogue. 


Beware of Im- 
itations, 


THE FOX MACHINE CO., 


$25 N. Front Street, Grand Rapids, Mich, 


WORTHINGTON 
STEAM PUMPS 


SEND FOR NEW EDITION OF 
GENERAL CATALOGUE 


Henzy R WORTHINGTON 
$8 LIBERTY STREET 











BRASS AND BRONZE CASTINGS 
A SPECIALTY. 


By a molder of 50 years experience, Castings guaranteed 
true to pattern. Get my prices 


GEORGE HIBSCH, 4 1-2 Plain Si., 





NEW YORK 











Albany, N.Y. 
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TMANOLER NOPLS 


Estabt ished in 187 A. orner Lake & Kirtland Sts., i: on 0 
$30 & 102 Reade Street, New York. 


CLEV ELA N D TW IST DRILL CO. 85 Queen Victoria St., London, Eng. 


7 S FOR TAPS, DIES, PUNCHES, GHIStLo, 
HOWE "30 DRILLS, LATHE TOOLS, &c. 


ESTABLISHED 1859. 


HOWE, BROWN & CO., L'T’D., PITTSBURGH, PA. 


93 JOHN ST., NEW YORK. 127 OLIVER ST., BOSTON. 228 Lake ST., CHICACO. 








ADAMS 


Automatic Bolt-Threading & Nut Tapping Machine. 


Made in all Sizes to Cut from 1-4” to 6”. ry 

The simplest and most durable machine in existence. The § 
threading head is made entirely of steel. No links, levers, 
springs, caps, cases, blocks or die rings in or about the head. 
Separate Heads and Dies Furnished. Write for descriptive 





circular and price list to 


Semmes (ADI) Mfg. C0., 125 0 137 Rees St., Chicago, Ill., U.S. A. 


Agents for Great Britain, CHARLES CHURCHILL & CO., 
- Ltd., 21 Cross Street, Finsbury, London, E C., England. 


american Standard Gauge & Tool Works 
WILMINGTON, DEL. 

Makers of Implements for 

Standard Measurements. 

Over 


48,000 
in Use. 












Flat Bar Gauge. 
JAS, A, TAYLOR & CO 


Crescent Genge. 








Castings for High Speed Steam Engine. 
CYLINDER 4 in. x 4% in. 
T. Shriver & Co. Ironand Brass Founders, 


333 E. 56th St., N. Y. City. 

Sets of Castings for ame illustrated above, with Cast 
steel Shaft, Connecting Rod and Rock Shaft and Brass Bear 
ings, boxed and a a on receipt of $29.00. Three sheets 
blue prints of working drawings, extra. 





STEVENS PATENT SPRING CALIPERS 


Leader, No. 70. Price, by mail, postpaid. 
2% inch, $0.65 | 4 inch, $0.75 | 6 inch, Ones 
3 0.70 0.80 | 8 1.00 
All those peoples with Ideal Nut cost- 
ing 25c. additional, 

Ideal and Leader Spring Dividers and 
Calipers, Ideal Surface Gauges, ~ eee 
Gauges, and Fine Machinists’ Tools. 

wo Illustrated ec italogue free to all, 
J.STEVENS ARMS & TOOLCO., 
P. O. Box 241. Chicopee Fulls, Mass. 


PRESSES 


Adjustable. Improved. 
FOR TIN, BRASS AND 
m SHEET IRON WORKERS. 





Deposited in the C $. $845,000.00. 


Policies issued giving full protection to Em- 
ployers against loss by Claims from Employes on 
account of Acc'dent. Rates Proportioned to Risks 
of Occupation. One Premium the only Payment 
during year. No Contingent or other Liability on 
part of Employer. 





CHIEF OFFICE IN THE UNITED STATES! 
71 KILBY ST., BOSTON, MASS. 
ENDICOTT & MACOMBER, 
Managers and Attorneys. 


Boston : Samuel Appleton, 28 Central St. 
New York: Edmund Dwight, Jr., General Agent, 51 Cedar 






Street. 
WORKMANSHIP GUARANTEED MIDDLE DEPARTMENT: Tattnall Paulding, Resident Adviser 
STRONG AND DURABLE. John G. Hooven, Manager; John M. Ash, Jr., General 
Send for Circulars. Agent, 416 to 420 Walnut Street, Phila: lelphia. 


CuicaGo. G 390. A. Gilbert, 226 and 228 La Salle St. 
St. Louis . D. Hirschberg Bro., 120 N. Third St. 


p shihes IN ALL THE PRINCIPAL CITIFS 


SH SPRINGFIRLD MACHINE TOOL C0, 
SPRINGFIELD, OHIO. 





4. STANDARD 


PUNCHES 


mv QTILUS PARKER PRS a, 


Middietown, Conn. 
MANUFACTURERS OF 


Presses alld Dies, Drop Hammers, 


SHEET METAL TOOLS. 


WRITE FOR PRICES. 


E. W. BLISS COMPANY, L'r'd. 


BROOKLYN, N. » 
Manufacturers of 


VERTICAL AND TWO-SPINDLE MILLING MACHINES. 
HORIZONTAL BORING MILLS. 


TOOLS 


—FOR— 


Working Sheet Metals || Ip 


SQYVHOIYN'd’/ 




















Vertical Milling Machine. 


Drop Presses, Forging 


Presses, Drawing 


Presses, Lever Presses, Embossing Presses, 
Re., &e. 

Dies of all kinds, Squaring, Trimming and 
Slitting Shears, for Rolling Mill and other 


Work, Tinners’ and Canmakers’ Tools. 


PUNCHES and SHEARS, 





B f fa) attachments for settin one of our 
For Boiler Makers, Bridge and Ship Builders, Two. Spindle Milling Mac Sine » shown pos ky is doing 
Arch’) Iron work in 


our shop that formerly required four planers 


orks, &c. 


THE BUFFALO! STEAM PUMP C0. 


BUFFALO, N.Y. ¢ MANUFACTURERS OF 









. STEAM PUMPS 


FOR ALL OUTIES. 














THE CANTON STEAM PUMP CO., ©4000 ™ 


Manufacturers of 


‘STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First C1iass. 
Discounts and Terms on Application. 






Qa Xe X 2a 


1OX6XI2 





SNOW STEAM PUMP WORKS, 


BUFFALO, N. Y. 


STEAM PUMPS, POWER PUMPS, &c., FOR ALL SERVICES, 
JEANESVILLE IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA. 
BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS, 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 


me ‘Mine Pumps, Sinking Pumps, Pressure 
* Pumps, Vacuum ee rtesian Well Pumps, 
te. 


ok COMPLETE STEAM PumP © 














Power Pumps, Etc 


Duplex Mine Pump. 





Maslin’s Patent Steam Pump. 


Cheapest and Best Automatic Steam Vac- 
aum Pump. Handles DIRTY and GRIT- 0 SIZES FROM S7 T° $75 | 
TY LIQUIDS without Oil or Care. Sim- <P WATER SUPPLY TANKS, 


plest, and most durable Pump made, as par- 
tial removal of two bolts makes every valve 
readily accessible. Pumping Plants for Con 
tractors, Irrigation, Water Works, Rail- 
roads, Mining and General Hydraulic Pur- <3 
yoses. Send for Circulars, JoHN Masuin & & 
Son, Sole Mfrs., 165-167 ist St., Jersey City, N. J. 


& WRITE FOR 
es AND ~ 
"Ly SRN DESCRIPTIVE, 














Order now before our stock 
of papers is exhausted. 


ODERN TOCOMOTIVE 
CONSTRUCTION.” 


By J. G. A. MEYER. 


This valuable series of 106 articles 
having been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U. S., Canada or Mexico, for $5.30,, 
or single copies, 5 cts. each, postpaid. 


RACTICAL 
DRAWING.” 


By Je G. A. MEYER. 


This valuable series of 93 articles 
having been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any ad 
in the U. 8,, Canada or Mexico, for A ‘Ob, 
or aingle copies, 5 cts, each, postpai 


GRINDING 








ADDRESS: 


American Machinist, 
96 FULTON ST., 
NEW YORK. 











SEND FOR CATALOGUE. 



























3 STER MACHINE SCREW Co. 
s 
MACHINERY i : 
a = 
S Manufacturers of Set, Cap & 
PRICES ON a Machine Screws, Studs. ete. 
APPLICATION. s BELLOWS 
= 
= 


THE HORNER Beam Micrometer 


MACHINE CO., 


HOLYOKE, 
MASS. 








wy Send 1 ~~ sorpeeseps - 
STANDARD TOOL C0, Athol, Mass. 


GRAHAM TWIST DRILL, CO., Detroit, Mich., U. 8. A. 
Sole Manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS & CHUCKS. 











Send for Catalogue and Prices, 


ADR MACH Woes 


PRESSES <M DIES & SPECIAL MACHINERY, 
FORSHEET-METAL, WIRE PAPER & LEATHER. 
PLYMOUTH & JAY, S'S. BROOKLYN.NY. 


ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, ete Slow Speed, Positive Blast. Is Durable, 
Compact and Cheap ; also Portable Forges, Tuyere 
lrons and Foundry Blowers. 


Endorsed by Practical Mechanics Everywhere. 





preste 








FOR 


ones PATTERN 
po — MAKERS. 
i ROYLE MACHINE 
WORKS, 


PATERSON, N. J. 


EUREKA TEMPERED COPPER CO. 


NORTH EAST. PA. 


MANUFACTURERS OF 


WILSON’S EUREKA BABBITT. 


THE a ANTI-FRICTION Le TAL EVER 
OFFERED TO THE TRAD 
Satisfac oe Guaranteed in Ev fm Case. 


NEW YORK. 








CONNERSVILLE, IND. 
Please Mention This Paper. 











P. H. & F. M. ROOTS, Mfrs. ; 
$. 5. TOWNSEND, Gen. Agt., ) 163 & 165 Washington St, 


COOKE & CO., Selling Agts.,' 
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Absolute Safety from Destructive Explosion—Highest Attainable Economy of 
Fuel—Rapid Generation of Dry or Superheated Steam Durability—Low Cost of Main 
tenance— Kase of a and G — penta are among the advantages 

Wharton-Harrison ” form of boile 
4h Oe Pamphlet— Drawings, ppeumestions, and Estimates promptly 
furnished for any amount of power from 4 H.P. up 

state requirements and consider our proposition. 


‘HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, PENNA. 


CHICAGO, ILL. ATLANTA, GA. 


NRW YORK, N. Y. 















41 Dey Street. 187 La Salle Street. 9 No. Pryor Street. 
ae n DRY STEAM 
a THE LOWE FURNISHED BY 
Wa =| FEED-WATER THE POND 


1 SEPARATOR. 


The Pond ne angio is guaran- 
teed to relieve the steam of all en- 
trained water, and return this 
water to the Boiler. thus effecting 


ummm 


Has an Unsurpassed 
13 YEARS’ RECORD 


— a large saving in fuel. 
SIMPLICITY, SEND FOR CIRCULAR. 
ECONOMY and OR ee 
DURABILITY. POND ENGINEERING CO., 


Send for Description and St. Louis, Chicago, 
Information on Heaters. Kansas City, Omaha, 
Dallas, Seattle. 











BRIDGEPORT 
BOILER » FLEXIBLE METALLIC FILLET 
WORKS, ¥% For PaArTERN MAKERS. 8 SIZEs. 





BRIDGEPORT, Conn. H. WHITE, 44 N. 4th Street, Phila., Pa. 


THOS. i. DALLETT & CO., 


York Street & Sedgley Ave., 
en i 








Manufacturers of 


Portable Drills, Hand 
Drills, Boiler Shell Drills, 
Light Drill Presses. 


ELECTRIC MOTORS, 


Specially adapted for driv- 
ing Machine Tools, Cranes, 
Elevators, Pumps, Presses and 
other Machinery. 


ELECTRIC GENERA- 
TOR 


’ 
For installation of Com- 
plete Power Plants. 


The ROPPES Live-Steam Tal Tia Purifier, 


Guaranteed to Prevent Scale in Boilers. 
y Using any kind of water. Hard Sheet Steel Troughs 
Easily Cleaned. 


HopPpes MANUFACTURING Co., 
Send for Catalogue D. SPRINGFIELD, OHIO. 
CYLINDER SICHT 


PATENT OILERS, °"reen curs. 


Government Regulation 
1POP SAFETY VALVES, 


For Stationary, Marine and Locomotive Boilers. 


J). £. LONERGAN & C0, S™**S,counner® Ax 


FINISHERS, 
211 Race Street, Philadelphia, Pa. 
1888 CATALOCUE FREE ON APPLICATION. 














WM. BERKEFELD’S FOSSIL MEAL COMPOSITION. 


The Only Genuine Fossil Meal ~ i 
The best non- contacts material known for “Frade mark, 
=" a= Steam Pipes and Boilers. Can be easily 
removed and repeatedly reapplied. 


ITS PLASTIC oar ag AN ABSO- 
LUTELY TIGHT JOINT. 







W. 


Requires less thickness = any other 
covering, and is therefore the CHEAPEST. 
FOSSIL MEAL co. 2 Cedar Street, N. Y, 

ESE, Proprietor. 








w77 GENUINE 
[INGOTS & MANUFACTURES 
BEAR OUR 


REG TRADE MARKS 


3 C .) | 


RY “hepho 2 Jb Longe. 


PHOSPHOR-BRONZE 

INGOTS, CASTINGS & MANUFACTURES. 

THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PaA.U.S.A. 


ORIGINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S .PATENTS. 


The Moore & White Co, | F-¥- SCHMITT & Co., 


15th St. & Lehigh Ave., 30 & 32 FRANKLIN ST., NEWARK, N. J. 
PHILADELPHIA, PA. —MANUFACTURERS OF— 


oore& wnite” |WAUGHN'S PATENT POWER HAMMER, 


The ‘‘ Moore & White ”’ 
Can be adjusted easier and quicker than 


Friction Clutches 
any otherin use. Also 


JEWELERS’ MACHINERY 


7, Cut-Off Couplings. 
And Tools of every description. 














 Westeat Gaue Go, rm Goi tan 


actur 


engin Foundry Ce, 


l kinds of 


Cui I tl. (Ah 


4 tt oe DRILL Lz 


Under Westcott’s Patent. 





___ Capacity Little Giant Improved. 
ad | Diameter. _ Holding Drills. 
| 14 inch. Oto % inch, 

K 4 0 to % 

1 0to sd 

2 | Otol 

24 re 0to1in.,ex. strong. 
Sond for Mustrated Catalogue, | 8°) 8 (“oto ie meh: 

4 | 6% “ Oto 2 rs 








BOILER HEAD PLANING MAGEDN, 





Rapid Work. Perfect Heads, with or without Dies, 
No Hole in Plate. Construction Simple. 
Price = e. 


JACOB CLARE, ARK, Mfr. Rime 8 


“THE HORTON LATHE CHUCK” 


More than 800 Sizes and Styles. 


Comprising 


Universal Chucks, 
- Independent 
Chucks, 
Combination Chucks, 


Of Every Description. 
Send for 52 page Illustrated Catalogue. 


The E. HORTON & SON CO. 


Windsor Locks, Conn., U. 8S. A. 


—GR-— 


CHAS. CHURCHILL & CO., Ltd., 










2! Cross Street, Finsbury, London, Eng. 





JUST 


before illustrated. Sent free. Address 


ISSUED, 


A NEW CATALOGUE OF 


LATHE An) DRILL CHUCKS, 


Containing full description and price of over 20 different lines of chucks. 


No. 12. 


Also special chucks never 


THE CUSHMAN CHUCK CO., 


HARTFORD, CONN. 





ge CHUCKS 


Sweeteanee: Send for Catalogue and Dis- 
i counts. 
MANUFACTURED BY 


THE HOGGSON & PETTIS MFG. CO., 
Est. 1349. NEW HAVEN, CT. 


POSITIVE DRIVING DRILL CHUCK. 


For either straight or taper Shank Drills. 


Has the Holding Pow 
er of Taper Socket, to 
gether with all the ad- 
vantages of the com 
mon Friction Chuck. 
Write for Illustrated 
Price List and Discounts 
to 


THE PRATT CHUCK CO., 


Clayville, N. Y., U. S. A. 














Ross Anti-Friction Batt Bearine Coutar. 


A new Patent Application ©! 
Ball Bearing, patented Dec. 2, 
1890, to Drill Presses. Lathe and 
all end thrust of Horizontal 
Shatts in Machinery. 95 per 
Aa) cent. of the friction overcome 
\ i by this device. Full satisfac 
iA tion guarante 


JOSIAH ‘Ross ’ 
1443 to 
1469 
Niagara 
Street, 
Buffalo, 
N.Y. 















STARRETT’S 


PINE TOOLS 


m™ Skilled mechan- 
Sed ics prefer them. 


up 





Live dealers sell 
them. 
Send for free il- 
lustrated Cata- 
logue. 


L. S. STARRETT, Athol, Mass., U.S.A. 


yNDON AGENTS : Chas. Churchill & Co., Limited 
21 Cross St., Finsbury, E. C 

















Send for Circulars. 
THE NATIONAL 


Feed-Water 


HEATER. 


A brass coil Heater de- 
livering water to the boil 
er at 210° Fahrenheit. 
400,000 Horse power 

sold. Prices Low. 
Satisfaction universal. 


THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 


GRAPHITE PAINT 


For SMOKE STACKS, 
ROOFS anp IRON 
WORK. 















COVERS TWICE 
DEFIES HEAT 


THE SURFACE, 
AND COLD, 






AND LASTS 
5 TO 10 TIMES AS LONG 
AS ANY OTHER PAINT. 


SEND FOR DESCRIPTIVE CIRCULAR, 









JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 




















1884 PATENT CHUCKS. 


We make a specialty of geared scroll chucks in 
diam’s below 12’’.. For many uses a scroll chuck 
cannot be excelled. Ask at your dealers for our 
1884 Patent or write for our catalogue. 


THE D. E. WHITON MACHINE CO., 


5 Oak St., NEW LONDON, CONN. 
S, A. SMITH, 23 S. Canal St. Chicago, Western Agt. 





PURE 


ALUMINUM. 


The Pittsburgh Reduction Go. 


95 FIFTH AVENUE, 
PITTSBURGH, PA., 


Offer Aluminum, gui iranteed to be equal in 
parsy to the best in the market, at the 
owest rates obtainable. Prices given on 
application. Aluminum sheet, wire and 
castings at best rates. 

ALUMINUM POLISH, very efficacious 
and non-poisonous, suitz able for house shold 
use as well as for manufacturing purposes 

ALUMINUM SOLDER. 

Correspondence solicited. 


NUTS 


OUR CLAIMS: 

Made from best Stock, 

Practically true to Gauge. 

m Perfect Hexagon for close-fit- 
ting Wrenches, 

Uniformity of Thread, 
PROMPT SHIPMENTS. 
LOW PRICE. 

Write for Prices, Etc., to 


ng 0 MACHINE €0,, Manufacturers, 


Wilmington, Delaware, U.S. A. 
a Sale by CHAS. CHURCHILL & CO., Ltd., 


21 Cross St., Finsbury, London, England. 








FINISHED 
HEXAGON 











PRESSES, 


JACKS, VA 


Watson & Sti 


204, 206, 208 and 








Claw Jack, 


PACKINCS, ACCUMULATORS. 


NEW YORK, 


HYDRAULIC MACHINERY, 


PUMPS, 
LVES, 


PUNCHES, 
FITTINGS, 


Ilman, Mfrs. 
210 E. 43d ST., 





2 Plunger Belt Pump. 
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HILL, CL ARKE & CO. American Gas Furnace Go., 


Designers and Manufacturers 
156 Oliver Street, Boston, Mass. 


Pel nieninad GAS BLAST FURNACES. 















Metal Planers, ; Lathes, Send for Catalogue. Estimates made for 
; ; ' any mechanical operation requiri 
Upright Drills, Pattern Makers high, even and control. 
elt lable temperature. 
Shapers. Saw Tables, 
ling Ig oaws, 
NEW YORK. 
Machines, Buzz Planers, 





| Steam Hammer. A. R. KING MW’F’G COMPANY, 


Screw Machines, 








Gear Cutting | & Ke IT is y = $ . = Helve Hammers ERIE, 11th and 12th Streets, JERSEY CITY, N. J. 
Machines, | . ; — i Bolt Cutters. HEAVY IRON 
Boring Mills, - Flather 20 Inch Engine Lathe. Bolt Headers, LI CH T C A & i i iy C S BR AS Ss 
Chucking Lathes, Nut Tappers. | Mrrs. or BOILER MAKERS’ TOOLS, SCREW PUNCHES, TUBE EXPANDERS, 


PACKER RATCHETS, TUBE CUTTERS, ETC. 


Machinery and Machine Supplies, GENERAL MACHINE WORK. © ca¥%is‘°». CORRESPONDENCE. INVITED. 


FOR MACHINE, PATTERN AND BLACKSMITH SHOPS. 
J.A.FAY & CO. att 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


FOR USE IN 


Pattern Making | Oe 


Car, Locomotive and Bridge 
Works, Planing Mills, Sash, 
Door and Blind Factories, 
Cabinet ,Spoke and Wheel 
Shops,Carriage Works, 
&c., &c. 








Largest Line in the U.S 


Complete Outfits or Single Machines 
Furnished for any Purpos>. 


Te EGAN C0.,| 


239 to 259 W.FRONT ST.. | 0 inch, 42 inch and 60 inch Pulley Lathes mma = 
CINCINNATI, OHIO, U, 8. A. , Pap Stueitenasee ig = es rng A PATENTED. 
pn both straight and crowning face, Cone Pulleys, Gear wi 
Originators and Builders of Blanks, and a variety of other work. aa=/ With New and Valuable Features, 
MADE ONLY BY THE 


WOOD-WORKING Manufactured by a | 
The Henley Machine Tool Works, 
wacneny) ** "Sedancows, en” | BRADFORD Mutt co. 


OF THE MOST ADVANCED TYPE Duplicate Circular mailed on application. Photographs and Prices on application. 


Allofthe highest standard of excellence =e FOR THE SAVING OF TIME 
. DOANE, P D. L. LYON, Sec'y, No. 1 Band Saw. s 
W. H. DO res, ec'y 0 and Saw ‘AND LABOR. 


IMACHINER Fe ogue, paternMashmenaspeciaty.| AMERICAN MACHINERY IN ENGLAND. 
# EWA lor Reducing and Pointing Wire, poke ae 

































We have been introducing AMIERICAN MACHINE TOOLS for 25 years, and supply Govern- 
oO K E Y 3 0 4 * Fs Y $ E A T & ment and all Leading Engineering Firms. Largest stock of AMERICAN TOOLS in Great Britain 
on show in our London and Birmingham Warehouses. 














ll For Bc a apse Aa mg a is ICHOLSON’S COMPRESSION| corresronDENCcE WITH MANUFACTURERS AND USERS SOLICITED. 
Manufacturer, SHAFT COUPLINGS, CHARLES CHURCHILL & CO., Limited. 
S. W. GOODYEAR, Waterbury, Gt. | w. un. wichouson &co., - wiLkes-BarRE, PA.| Branch Warehouse, BIRMINGHAM, 21 CROSS ST., FINSBURY, LONDON, ENGLAND. 





si Nagios ( THE LODGE & DAVIS MACHINE TOOL CO. 


26 INCH eo 


Automatic Shaper. an Works, CINCINNATI, OHIO. 


Automatic Down New York Store, 
and Angular G4 Cortlandt it, 
Feeds, 


Extra heavy Ram 
with extra 
Wide Bearing 
Surfaces, 


Extra heavy Vise 
with project- 
ing = and 
Swivel Jaws. 

Extra heavy de- 
tachable Box 
Table. 


Chicago Store, 


G8& 708 Canal St, 

















St. Louis Store, 


O20 NV. Second tt, 


Pittsburgh Store, 


Market & Water Sts, 


Boston Office, 


28 & 20 Purchase St, 


Philadelphia Office, 


ION, Seventh St, 





Sole Agent for Great Britain, 


ALFRED HERBERT, 


Coventry, England. 





re Write for 
Illustrated 
Catalogue. 


See Advertise- 





ment on page 20 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


New Bedford, 
MASS. 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 





DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








F.E. REED & 00. 
Worcester. Mass. 






——— 


ENGINE LATHES from 10 to 30 inches swing. 


Also Hand Lathes, Foot Lathes and Milling Machines. 





FLATHER’S NEW PATTERN 


22 Inch Engine Lathe,|¢ 


Has many Original and Valuable Improvements. 


HILL, CLARKE & CO. 
156 OLIVER STREET, BOSTON, MASS. 


Price $3 _. RRARKER’S 















IMPROVED 
no cauces. IME CENTER GRINDING 
Machine MACHINE. 
Guaranteed. Ge Manufactured by 


We. Barker & Co 
CINCINNATI, O. 


ewww SEND FOR 


CIRCULAR, 








c=” IMMEDIATE DELIVERY. 


oS cans | 


20’ and 26” Geared 
JNO. STEPTOE & CO., Cincinnati, Ohio, 











THE BARNES WATER EMERY 


> TOOL GRINDER. 


= It hasno pumps. No 
——<—== ——.._ valves. No piping to 
supply it with water. 
It has nothing to get 
out of order,is always 
ready for use. It is 
as easily managed as 
a grindstone and will 
give vastly better re- 
sults. 
Sold subject to ap 
proval. Send for full 
‘  descriptionand price 


W. F. & John Barnes Co., Rockford, Ill. 
Address No. 1995 Ruby Street. 








NEW HAVEN MANUF’G CO., 


New Haven, Conn. 


Lathes, 
Planers, 
Shapers, 

Slotters, 
Etc. 
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JONES & LAMSON MACHINE CO., 
Springfield, Vt., U.S. A. 





Manufacturers of and Dealers in 





L. W. POND MACHINE CO. 


Iron Working Machinery. 





im) 
IMPROVED PATENT IRON & 


PLANERS A 
SPECIALTY. 
152 
Union St., 
WORCESTER, 
MASS. 











Complete Universa: 
Milling Machines 
Plain Buck Geared 
Milling Machines. 

Plain Universal 
Heads. 
All designed to meet 


the requirements of the 
* best practice, 


s~ KEMPSMITH 


> Machine Tool Ct, 


MILWAUEEE, WIS. 





KEY SEATERS 


Portable and Stationary, 


Back-Cutting Attachment 
Eey-Making Machines, 


Giant Key-Seater Co. 


EAST SAGINAW, MICH, 

















April 25, 1891. We are very 
much pleased with it, and 
think it the best machine on 
x market for simplicity and 
@= effective work. DAVIS & 
= COWGILL IRON WORKS, 





FOX & TURRET 
LATHES 
A SPECIALTY. 


WORKS, 


MANUFACTURERS 
OF 






—s 


SEND FOR CIRCULAR. 


1 SAUNDERS” S06, 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


“i Steam and Gas Fitters’ Hand Tools: 


21 Atherton St., Yonkers, N. WY. 





HURLBUT’S 







Sizes 2'’, 3’, 4’’,6’', 6’ 
MADE BY 
Hurlbut & Rogers 
South Sudbury, Mass. 

. Chas. Churchill & 0o., Lito 
Agents, 21 Cross St., Londor 

England. 


= Send for 
Circular. 





THE 


COMPANY, 
Plain and Universal Milling Machines an 
Universal Cutter Grinders. 

N. E. Cor. SECOND AND PLUM STREETS, 
CINCINNATI, O. 
BARCAINS. 

15 H. P. Erie City Engine. 

20 H. P. Erie City Economy Boiler. 

Engine in Good Condition (running). 

Boiler (almost new). 

5 H. P. Card Electric Motor in splendid 
order. 





FOR SALE CHEAP. 


Co., N. E. corner Second and Plum Streets 


Cincinnati, Ohio. 
BOYNTON & PLUMMER 


WORCESTER, MASS. 


Manufacturers of 


Shaping Machines, 





Bolt Cutting Machines 





CHAS. CHURCHILL & 00., Ltd, Agents, 








tured in the world. 
Worcester, Mass. 


3 

— 

Sp 

83. = 
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sa mors UN OO 
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= 

Sid PRENTICE BROS., 

ofa Manufacturers of 

Bes Lathes & Upright Drills. 

eo” Lathes from 10 in. to | 

on 20in.swing. Largest Va- 

3” riety of Britis manufac- 

5 

~ 





/ Patent Cut- 


Machine. 


Cincinnati Miling Machin 


Write the Crncrnnatt Minitina Macurne] 3 


Drilling Machines, 


21 Cross St., Finsbury, London, England. 








Fer 


THE GARYIN MACHINE C 


J9INPORjNae 


Universal Milling Machin 


0} #ULIN{ORINUBUT JO SPUTH [TB 10g sjoo,y, TeIoedg [ en J 


poe searqovp Sull[ipw ‘Sieur, ‘seq38"| ‘S[ooL, 





JOxIOM UO] PUY ,SISIUIGOVA] JO 8. 


1api0 
std 
8. 


Gear and Rack Cutting, Milling 


and Index Drilling to Order. 


LAIGHT & CANAL STS., NEW YORK. 








, 








FOR 
Substantial, Well Made, 
Low Priced, Patented, 


10 Inch Drills, 


With latest improvements, Lever. 
Combination or Wheel Feed, ad 
dress 


- we §«Sibley & Ware, 


==. SOUTH BEND INDIANA. 


















D P. BLAISDELL & CO,, 


Manufacturers of 


Machinists’ Tools, 



















Omaha, Neb. ae WORCESTER, MASS. 
; oe g 
= Pon ae 
‘ il An Z gy 
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(HEAPEST 
aly 







BEST. 1) 


H.B, BROWN 


& CO, 


EAST HAMPTON, CT. 





H. BICKFORD 
LAKE VILLAGE, N. H 


BORING AND TURNING MILLS, 


D2 ee \ 
+ J 





4, 5 and 6 Ft, SWING. 








To) ENGINEERING): 

Is the title of a book which we have pub- 
lished, written in the plainest language, by 
an eminent authority on such matters, It + 
contains just the facts which every engineer 


wishes to know. We have already sold two 
editions. Itis bound in leatherette, and con- 
tains no advertisements. Sent postpaid for 
30 cents. Stamps taken. Please mention 
this paper. 


MASON REGULATOR CO., 


BOSTON, MASS. 
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WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876, 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


THE LONG & ee st | nonin 













Double, Single, Angle- 
Bar, Gang, orizontal, 
Twin, Boiler, Spacing. 
Gate,’ Multiple, Belt and 


Steam-Driven 


Punches and Shears. 


Over 300 Sizes. 
ALSO 
POWER 
CUSHIONED 






‘AADSOTVLVO MAN YOU ANAS 





; Angle Iron Shears. 





READY FOR IMMEDIATE DELIVERY. 


One Open Side Extension Planer. 


To plane 72” wide by 60” high by 20” long, with Four Heads and 
Supplemental Rolling Table. This Planer is from our latest patterns. 
Weight about 54,000 lbs. 

THE DETRICK & HARVEY MACHINE CO. 


BALTIMORE, MD. 





























THE NATIONAL MACHINERY CO., 


TIFFIN, OHI 


12 Sizes of National Bolt Cutters. 
6 Sizes and Styles of Rae Bolt Cutters. 
5 Sizes and Styles of Bolt Pointers. 
15 Sizes and Styles of Bolt Headers. 
12 Sizes and Styles of Nut Machines 
14 Sizes and Styles of Tappers. 
3 Sizes and Styles of Washer Mac ines. 
8 Sizes and Styles of Spike Machines 
2 Sizes of Car Link Machines. 
3 Sizes of Car Pin Machines. 
7 Sizes and Styles of Wire Nail Machines. 
5 Sizes and Styles of Benders. 
Complete outfits for Bolt shops. 


PUNCHING Feri MACHINERY 


©B LLS 


ro. 
Manufacturers of CATALOGUE SENT ON APPLICATION. 































BEMENT, MILES & CO., 
PHILADELPHIA, PA. 


——BUILDERS OF-— 


METAL-WORKING MACHINE TOOLS 


FOR 
:;, Railroad Shops, Locomotive and Car Builders, Machine Shops 
Rolling Mills, Steam Forges, Ship Yards, Boiler Shops, 
Bridge Works, Etc,, Etc. 





Tat MLE Ta, 


“= MACHINE TOOLS. 


ioniis PLATE BENDING ROLLS 
ALL SIZES. 











yf ities Mak. 
ers, Bridge 
Builders, 
Ship Build- 
ers, Rail. 
road Shops, 
Lecomotive 
and Car 
y Builders, 
=— KEtc., Etc. 








= ~~ a 
js ILL ES | Se FC JONE 








am TMI & GORDON, 


Worcester, Mass. 


DROP FORGINGS. 




















11158. 15th St., 
PHILADELPHIA, 





ENERGY MFG. CO., 


MANUFACTURERS OF 
QUICK LIFTING AND LOWERING ROPE HOISTING MACHINES. 
Adjustable Clamping Blocks, Drill Guides, Elevators, Etc. 


PATENT CENTER GRINDER Guaranteed to do 


accurate work. 


Will grind Lathe Centers true if sprung or broken, quicker than 
they can be turned and filed. SEND FOR CATALOGUE. 


@ y THE INDISPENSABLE LATHE DUG. 














DROP FORGED FROM 
BAR STEEL. 


One Set of 3 does the work of 12 common dogs. 
No. 1,44” to 144"; No. 2,” to 2144”; No. 3,1’ to 314” 
$7.50 Per set. 

These DOGS can be attached after the work is cen- 
tered in the Lathe. 


PALMER, CUNNINGHAM & CO., L’d. 





MACHINERY CO. 


CLEVELAND, OHIO, 


ACME 
ACGME BOLT & RIVET HEADERS, 


Acme Single & Double Automatic BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 














PAT. DEC. 5, 1882. 
PAT. DEC. 4, 1883, 


Also SEPARATE HEADS and DIES. = AUG. $6, 1885. 


PREMIUM, CINCINNATI CENTENNIAL. = 


UNIVERSAL RADIAL DRILL Co,, 
*“— CINCINNATI,O.U.S.A. 


—, Special MILLE CUTTERS, REAMERS, DIES, TAPS, 


CEARS TO ORDER. 

] GEAR CUTTING TO ORDER up to 60 inch Diameter. 
ADJUSTABLE BLADED REAMERS. 

R. D. NUTTALL COMPANY, Allegheny, Pa. 


Designers and Manufacturers of Special Machinery and Tools. 


Bx’S DOUBLE SCREW HOI, 


600 Ibs. to 20 Tons capac 
carried in Stoc 


FIRST 
























4 Hydraulic Machin- 
ery a Specialty. 


TINIUS OLSEN & CO., 


MFRS., 
12th & Buttonwood Sts., 
PHILADELPHIA, PA. 


Full line of ll usu- 
ally in course of erection, 
from the small single 
track and trolley, to 
ton seevelng and Jib 


Cran 
Radial Drills for Machine 
Shop use. 





ae Radials for 
Banos Builders. 


Photosand Cuts on 
Application, 


ALFRED BOX & CO. 
Front, Poplar & Canal Sts, 
Philadelphia, Pa. 











NO FORGING. 





KEUFFEL & ESSER CO., NEW YORK. 
Gach B.ue PRINT PAPER. 


Sacha 18 THE CHEAPEST, NO WASTE. NO FAiLURES. 
Sachi MAKES THE BEST AND MOST PERMANENT PRINTS 


It will pay you many times over, to use 
these Tools and throw away your old forged 
ones. Send for Circular and Prices. 


FRASSE & CO., 


92 Park Row, New York. 


KEEPS LONOEST AND GIVES THE MOST PERMANENT Panta, 
Sacha WHEN WASHED ANO ORIED 18 STRONGER THAN fT Was BEFORE. 
IMITATIONS are pientiful The principal advantage calmed for the imitations le the tow erica 
We cinire that Kigfias ta the cheapest, for the reasons stated above 


Samples Price Liste and information cheerfully furnished Photo Printing fer the Trade 


ue ORY STEAM. 


ENGINE 
oumpson's Centrifugal 


Steam Separator. 


For Supplying Clean and Dry Steam 
> tetines, Dry Houses, etc 

Place Separator as close to engine 
as possible, the steam taking a: spiral 
course between the threads causes 
the water to be thrown by centrifu 
gal force against the outer walls, 
while the dry steam goes through 
the small holes to center of pipe. 
Steam can enter at A or B, as con- 
venie nee may require, also used in 

-onveying steam long distances. for 
Steam Hammers, Dry Houses, Wa- 
ter Gas Generators, and for all pur 
poses where Dry Steam is necessary. 


KEYSTONE ENCINE AND MACHINE WORKS, 


Fifth and Buttonwood Streets, Philadelphia, 














ABSOLUTELY DRY STEAM 
CAN BE SECURED BY USING 


Straight Line Centrifugal Separator. 





eee Is eet aS ETE SITS TIE 





In use on steam mains 200 to 
800 feetin length. Alsoon Old 
Colony, Stonington, Ward’s, 
Lehigh Valley Towing and 
cther steamer lines, 

Seni for Circulars to 


JOSEPH DE RYCKE, 
145 Broadway & 86 Liberty St., 











607 Market St., PHILADELPHIA, PA, 





NEW YORK, Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt St., N. Y. 
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SPEED ENGINES, 


HIGH-PRESSURE BOILERS. 
able Efficiency. 


Or SALES ACENTS: 
ogg” VE ENGIVE COMPANY SALES AGENCY, No. 10 Telephone Building, New York City. 
. HUNTING, John Hancock Bld’, Boston, Mass. N. W. ROBINSON, 97 W ashington St. 
ROBINSON & CARY COMPANY, St. Paul, Minn. A. L. FISH, No. 61 First St., San Francisco, Cal. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 


THE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND HIGH 


Simple, Compound and Triple-Expansion Engines. 
Complete Steam Power Plants of Highest Attain- 


Address BUCKEYE ENGINE CO., Salem, 0. 
. Chicago, Ill. 


Gole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, and Virginia. 



















MANUFACTURERS 

_____ OF IMPROVED 7 
CORLISS, STEAM ENGINES 
Tn purl VARIETY™ 


[omecere Pox\teme 


Eclipse Corliss Engine, 














Contracts 
TAKEN FOR 





FHL COMPINT ps 


WAYNESBORO, PA. 








BOILER PURIFYING APPARATUS. 
PACT DUPLEX 


MANUFACTURERS OF 








RENE WABLE 


SEAT VALVES 


RETURN 
STEAM TRAPS 


Senpd For Gurcucars, 





AND 





uHaHHE 








WATER FILTERS 
PUMP GOVERNORS 


~ STEAM PUMPS 
ALBANY STEAM TRAP CO. ALBANY, N.Y 





NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


AND 


REFRIGERATING 
MACHINERY. 


send for Special Circular. 











‘A GENUINE “Corntmiss." 











“OTTO” GAS ENGINE WORKS, 
SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts., PHILADELPHIA, 
Branch Office, New York Agency, 
151 Monroe St., CHICAGO. 18 Vesey St., N. Y. 












and requires but 


Use 


Every En 
Guarantee 


Nr 


ines in 


GAS GASOLINE ENGINES 


STATIONARY and PORTABLE. All Sizes. 


Dwarfs in Size, but 
Giants in Strength. 


Expense one cent an 
hhour per horse power 


attention torun them 


articulars free by mail 
fention this paper. 


~VAN DUZEN 
GAS iS & GASOLINE ENGINE CO. Cincinnati, 0. 


SOUTHWARK FOUNDRY & MACHINE CO., PHILADELPHIA, PA. 


little 


ine 
Full 





SOLE MAKERS OF THE 


PORTER-ALLEN AUTOMATIC ENGINE, 










= Supply Stores. 





Over 35,000 Eng 


Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 





BROOKLYN, N. 


Almond Drill Chuck 


Sold at all Machinists‘ 


T. R.» ALMOND, 


83 & 86 Washington St 


ALSO BUILDERS OF 
Reversing Engines, 


Blowing Engines, 


Hydraulic Cranes, 
Centrifugal Pumps, 


Accumulators, Boilers, Tanks, etc. 


THE LEFFEL WATER WHEEL AND ENGINE CO. 


Build a Splendid Line of i N Cc A N E S 








¥. 





quired by any other engine. 


HENRY WARDEN, MANUFACTURER, 
1810 ALLEGHENY AVENUE, 





ATKINSON CYCLE GAS ENGINE. 


Four strokes of piston in one revolution of crank-shaft, 
expanding the charge to more than the original volume, 
driving out all the products of combustion, and giving a 
working stroke at every revolution and in half the time re 
Send for Illustrated Circular. 


PHILADELPHIA, 





? SELF-CONTAINED SIDE- -CRANK 
ig at AND— 
RETURN 


ur BOILERS 


8, 12, 16 and 20 Horse Power. 
High in Grade. Low in Price. Strictly First- 
class. In design and construction SUPERIOR 
to all others. Write for ENGINE PAMPHLET. 
Address us in full as follows: 


THE LEFFEL WATER WHEEL & ENGINE £0. 


Greenmount Ave., SPRINGFIELD, OHIO, 








PA. 
AUTOMATIC IN FUEL AND WATER SUPPLY. 





Belt Power Air Pump anc 
Condenser. 


The CONOVER MFG. C0. 
CONSULTING 
MECHANICAL ENGINEERS 


IMPROVED PATTERNS FOR 


power gained. Runs with same 
economy as engine, 

Adapted to all kinds of En 
gines. 


Combination Center Drills. 


Made of the best steel, carefully tem 

ered. Sent postpaid to any address in 

e U.S. or Canada on receipt of pee. 
ge “50 per doz. JOHN T. SLOCOMB & ( 

. O. Box 1339, Providence, R. I. 


UPRIGHT BORING and TURNING MILLS, 





Send for Circular. 





UNIVERSAL MILLING MACHINE, 









RADIAL DRILLING MACHINE, 
3,4 and 5 ft. arms, complete, 
powerful. 


CRANK MOTION SHAPERS, 
15 in. stoke. 




























GEARED SHAPERS, 
24 in. stroke, double rack. 








LACKAWANNA 
GREASE CUP 


Will Save its Cost in Oil 
alone Several Times 
per Annum. 

SAVES ALSO IN LABOR AND COST 
OF COTTON-WASTE, PREVENTS 
DBIPPING AND SPATTERING. 


A POSITIVE FORCE Fy ED with the 
most PERFECT REGULATION and 
GREATEST CONVENIENCE in opera- 
tion yet attained in any device for the 

lubrication of machiner Works 
equally well in every possi le position. 


Lackawanna Lubricating Co,, 


41 Coal Exchange, Scranton, Pa. 


Milling Machines, Brass Turret Lathes, &c. 








Will sell, at a very low price, 
second-hand, 76 in. wide, 54 in. high, 25 ft. 
automatic feeds, and two belts. Complete. 
running order. 


J. J. 
SUCCESSOR TO 


E. P. BULLARD’S 


N. Y. Mach’y Warerooms. 


McCABE, 








NEW TOOLS 


BERTY ST 

MEW YORK. 
No AirLocks. 15 to 50 per cent. IMMEDIATE DELIVERY 
fuel saved or equal amount of . 


38 in. swing, compact, heavy and powerful. 
Back geared, and with several new featur 


extra heavy and 


In stock, large assortment of NEW AND SECOND- 
HAND Lathes, Planers, Shapers, Drills, Screw and 


SEND FOR COMPLETE LIST, 


one Betts Planer, 


68 Cortlandt Street, 


NEW YORK. 


~ THE SHIPMAN AUTOMATIC STEAM ENGINE. 


PETROLEUM, KEROSENE OR NATURAL GAS FUEL, 
1, 2, 4, 6 and 8 horse-power. 


STATIONARY and MARINE. NO SKILLED ENGINEER. 
SHIPMAN ENCINE CoO., 


Send for Catalogue. 242 Summer St., Boston, Mass. 


(GHANDLER & TAYLOR CO'S 
yp SELF-CONTAINED 


oe 


\re tested under 'Z 
12 to 80 H. P.in Stock 


full load be- 
ALSO SUITABLE 


BOILERS 


ment, 
g on hand for imme- 
Z aitiate Gelive 7 he 












es. 







Heavy 
Slide-Valve Engines |* 


and Saw-Mill machinery, 
the highest class, all sizes. 
& BopLey Co., 


INNATI, 





THE TWISS IMPROVED AUTOMATIC ENGINE 
With LIBERATING Valve Gear. 
/} Manufactured by 
a (), NELSON W. TWISS, 25 Whitney 
Ave., NEW HAVEN, CONN, 
Send for price before pur- 
chasing elsewhere 


of 


LANE 


CIN(¢ 


THE 
oO, 


long, 
Good 





SECOND-HAND MACHINERY. 


Planer, planes 54 inch wide, 24\ feet long, 2 heads, 
Be ete, wae hine Co 
1244 feet long, 2 hea 

L. 


. or Miact hine Co. 





Planer, planes 72 inch wide, 


GENERAL»® EXPERIMENTAL 





ere & TURNING MILLS 
TURRET MACHINES, 





ATHE 


BripGerort MacuHine Toot Works, 





E .P BuLtarp,Propr. 








BriDGEPORT.CoNN. 





Planer, planes 36 inch wide, 10 ft. long, . Pond. 
Pianer, planes 30 inch wide, 8 ft. long, D. W. Pond. MACHINE WORK - BEST FACILITIES IN CHICAGO 
Planer, planes 30 inch wide, 8 ft. long, E. Harrington & Son. NATIONAL MACHINE WORKS. 35 §° CANAL ST CHICAGO ILL. 
Planer, planes 30 inch wide, 5 ft. long, Cove Machine Co. 
Planer, planes 24 inch wide, 6 ft. lony, darris, 
Planer, planes 24 inch wide, 5 ft long, L. W. Pond. 
Gap Engine Lathe, 28 inch swing over shears, 56 inch swing in re m rove a n ine 
gap, 26 ft. bed, English Make. 
Engine Lathe, 54 inch swing, 21 ft. bed, Putnam Mac shine Co. 


Engine Lathe, 24 inch swing, 20 ft. bed, with three tool 
shafting rest, D. W. Pond. 
Engine Lathe, 18 inch sewing, 6 ft. bed, Sheppard Lathe & Co 
Engine Lathe, 16 inch swing, 8 ft bed, nee ler 
Engine Lathe, 15 inch swing. 8 ft bed, rte r. 
i Engine Lathes 20 inch swing, 8 ft. bed, Ames mre. Co 
One Sin, Swing by 20 ft. bed Lathe. 
Shaping Machine, 9 inch stroke, ew Haven Mfg. Co 
Upright Drill, 30 inch swing, back geare dy and self feed, 

lawes Machine Co. 
Putnam Machine Co. 

Wm. Sellers & Co 

Schlencke 

New Haven Mfg. Co 
Morris, Tasker & Co. 


Upright Drill, 28 inch swing. 
Bolt Cutting Machine, 1 1-4 inch, 
Bolt Cutting Machine, 11 tinch’ 
slotting Machine, 9 inch stroke, 
Pipe Cutting Machine, 4 inch, 





30 inch Boring Mill. 

Large Index Milling Machine. 
Two Double Stay Bolt Cutters, 

One 28 inch U pright Drill, B.G & 8. F., J. E. Snyder, new 
One 36 inch J. E. Snyder, new. 
One Horizontal Engine, 10 inch Cylinder, 14 inch stroke. 

One 15 Horse-Power Upright Boiler. 


GEORGE PLACE, 


AS BUILT BY 


Bement 


TIIE BALL & WOOD CO. 
Office, 15 Cortlandt St., New York, 


Is superior in DESIGN, FINISH and WORKMANSHIP, 
REGULATION and ECONOMY jit has no equal. 


In 
Built with new 
tools, from new patterns and after long experience, it should 
and DOEs mark the latest step in steam engineering. 








120 Broadway, New York. 
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$200.00 


~ pane pleasure in announcing to be the price 
oO 


No. 3 UNIVERSAL GUTTER AND 
REAMER GRINDER, 


with overhead works and everything 
shown in cut. 


PREVIOUS PRICE, $260.00. 


We have also reduced the prices of several other 
machines, 

Our machines are made in large quantities (the 
No. 3 Universal Cutter and Reamer Grinders a 
hundred in a lot), and by the use of new pro- 
cess and expensive special tocls much greater 
accuracy has been attained in their construction 
than can be reached by the usual methods of manu- 
facture. 


=»BROWN & SHARPE MFG. CO., 


PROVIDENCE, R. I. 


s. A. SMITH, Western Representative, 


23 So. Canal Street, CHICAGO, ILLS, 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


MO ee LOO TS. 
BORING AND TURNING MILLS 


A SPECIALTY. 














ait’ nq 





Built in sizes to swing from five 
feet diameter to thirty feet diameter. 
Housings are double-webbed. Table 

ay i : runs on heavy spindle supported by 
a truncated cone extending down 
7G = | sl 


a = from bed, making machine self-con- 


tained. Boring Bars counterbalanced 
at all angles. Feeds automatic at 
all angles. 

Correspondence solicited. 


bf 













12-FOOT BORING AND TURNING MILL. 


NEW YORK, PHILADELPHIA, 
188 & 138 LIBERTY ST. 705 ARCH ST. 


CHICAGO, 
PHENIX BLDG. 


PITTSBURGH, 
LEWIS BLOCK, 








THE YALE & TOWNE MFGCO. 
STAMFORD CONN 
NEW YORK. CHIGAGO PHILA.RBOSTON 


The Original Unvuleanized Packing 








TRADE 





JENKINS 
) CALLED THE STANDARD ~=ie it ts the P ac king | by which all 
JENKINS STANDARD ) PACKING others are compar 
utaanr Accept no packing as JENKINS PACKING unless 
GIENKINS >< artnet stamped with our * Trade Mark.” 
Bi at ui (71 JOHN STREET, N. ¥. 
22s 105 MILK STREKT, BOSTON 


a NORTH FIFTH 8T., PHILA. 
33. N. CANAL ST., CHIC AGO. 


Works: 
sy CINCINNATI, 0. 


JENKINS BROS. 32°. 
THE LODGE & DAVIS MACHINE TOOL CO 
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&®" See Advertisement on Page 16. 


T= ELECTRIC BRA. 


EBERHARDT’S PATENT. 


With rare exceptian, this machine is cutting 


ELECTRIC MOTOR CEARS 


MADE. 





In use by the following for cutting these gears: 


The Pratt & WhitneyCo., Goulds Mfg. Co., 
Thogece- Houston Ele’c Seneca Falls, N.  & 
Niles Tool Works, 
Morgan Engineering Co., 
| Prentice Bros., 
| F. E, Reed, 
| Powell Planer Go. = 
tric Co, Clevel'a Pond Machine Tool Wks., 
a P. Nall Co., Betts Machine Uo. 
Forest City Brass Wks., | Washington Navy Yards, 
T. H. Lovell & Uo., | Watervliet Government 
United Electric Traction Co Arsena 
re re Ly’ Co. Clagion ‘Sewing Machine 
Electric Traction Co., otc 
New Orleans, Detroit Hlectical Wks., 
St. Louis Car Co., St. Louis, Beaman & Smit 
F. poem Faucet Mfg. | Geo. W, Fifield, 
Garvin Machine Oo., 
| Simonds Rolling Mills, 
New Haven Mfg. Co., 
| Putnam Machine Co, 


Westinghouse Electric Co., 
Kdison Machine Co., 
Sprague Electric © On 
prod oxiya Street R’y 


St. Louis, 
R.D D tuttall & Co., 
Pittsburgh, 
Davis & Cowgill, Omaha, 
cincinnati Street R’y Co., 
4300. A. Gray Co., 


and vthers. 








GOULD & EBERHARDT, Newark, N. J. 


THE PRATT & 


HARTFORD, 





MANUFACTURE 


HORIZONTAL 


Boring Mills, 


in. and 66 in. 
Swing. 





WHITNEY C0., 


Connecticut. 


Double Head 
Traverse Drills 


For 5% in., 8 in. and smaller 
holes. 


* Revolving Head Drilling 
Machines, 


WESTERN BRANCH, 100 ‘WEST Washington Street, Chicago, Ills. 





THE BILLINGS & SP 


HARTFORD, CONN., 
ENCER C0, «:. 


Manufacturers of Beach’s Improved Patent Thread Cutting and Diamond 





Point Lathe Tool. 


FURNISHED IN TWO SIZES, EITHER 
S/ZE WITH BENT OR STRAIGHT 
HOLDER. 

WE FURNISH CUTTERS FOR U.S. S. 

THREADS TO FIT THESE TOOLS. 


Send for Catalogue. 





DROP FORGINGS OF BRONZE, COPPER, IRON & STEEL OF ALL DESCRIPTIONS. 


London House: CHAS. CHURCHILL & CO., Ltd , 21 Cross St., 


Finsbury, London, E. C , England. 





WARNER & SWASEY, 


CLEVELAND, 





For IRON and BRASS WORK. 
Illustrated Catalogue on application. 








ENGINE LaTHES 
FROM 16 to 48 IN. SWING. 
on application. 
Lowell, Mass., U. S. A. 


GEO. W. FIFIELD, 


Cuts, Photographs and Prices furnished 





Key-Seating Machines 
and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, 
or anything in Machinists’ Tools 


W. P. DAVIS, 


Rochester, N. Y. 








THE METROPOLITAN AUTOMATIC INJECTOR 


TO START, —Open Valve. 
TO STOP.—Closo Valve K, 





THE LAIDLAW & DUNN CO. 


“CINCINNATI, O., 1, 4, 91. 

Te. Hayden & Derb my So 
1 Liberty St., New York City. 
aurea EMEN :—In response to yours of the 2nd, we desire to 
say that we have sold a number of your Metropolitan Auto- 
matic a ypennnde with pumping plants manufactured by us, 
and in all cases they have given the very best of satisfaction, 
They are simple in construction and very reliable. 
Yours wanes ectfully, 
OBERT LAIDLAW, Pres. 


The Hayden & Derby Mfg. Co, 


NO. 111 LIBERTY ST., NEW YORK, 








J. M. ALLEN, Presment. 
Wo. B. FRANKLIN, 
F. B. 
J. B. 


VICE-PRESIDENT. 
ALLEN, Sseconp Vice-PRESIDENT. 
PIERCE, Secretary & TREASURER. 





GRANTS OBAN] WHEELS [aod [GEARIOUITING] 
jof Jovery | kind | and [ail | sizes, [ready | made jor! 
Postel ol rier [New| Treeuee foo Jose er 


$1.50. | Send | for | Catalogue | or | F 
ia ¥90HN0094 DOF NCH LoD: N MD AERC ON MA’ 














LANERS.. 


MANUFACTURED BY 





\" 479 Sycamore St., _ CINCINNATI, 





SPIRAL CEARED. 


The G. A. GRAY CO., 





R CEARED > 


AND 








0. 

















14” x 6’ Engine Lathe. 





i E. 


HENDEY MACHINE ® 


__3V.M.CARPENTER & 
PAWTUCKET.R.I. 


a a i | 





MINCHINE TOOLS DR 





a1" » x x8 “Engine Lathe. 
NC GTON 5 


CONN: 












Manufacturer 


APS & DIE 


SR OAD R ARO 











